Mathematical Reasoning / A\ 


za Marked questions are recommended for Revision. 


<3 faPed ost cree ara yea 21 
OBJECTIVE QUESTIONS (SINGLE CHOICE CORRECT) 
aegfrsS WEA (OBJECTIVE QUESTIONS) (SINGLE CHOICE CORRECT) 


Section (A) : Statements, Truth table, compound statement, Tautology , Fallacy, 
Algebra of statements 


Gs (A): GM, UI UR, Agra He, Grofea, farenfea, wera ar srorrftra 


A-1.2% Which of the following is a logical statement ? 


(1) Open the door. (2) What an intelligent student ! 

(3) Are you going to Delhi ? (4*) All prime numbers are odd numbers. 
fray 8 oe afoa pars ? 

(1) @xarait GYei | (2) foal Bax asat zs! 

(3) eat ona feeci uT Ye BT ? (4*) ait sraroy Geary fava eri 21 


Sol. By definition of ‘statement’. “aq HI GRAS SARI | 


A-2. — Which of the following is not a logical statement ? 


(1) Two plus two equals four. (2) The sum of two positive numbers is positive. 

(3*) Tomorrow is Friday. (4) Every equilateral triangle is an isosceles triangle. 
fra a 8 obra aie ger at & — 

(1) @ SA a? aay AIR (2) @ care Beal ot art a sarcqeH erat | 
(3*) Hat Yara BI (4) ae wag yet, wafeatg Frys ele zs | 


Sol. By definition of ‘statement’. “a4 HI GRATIS SARI | 


A-3. Consider the statement p : “New Delhi is a city’. Which of the following is not negation of p? 
[Revision Plannar] 
(1) New Delhi is not a city. (2) It is false that New Delhi is a city. 
(3*) It is not the case that New Delhi is not a city. (4) It is not the case that New Delhi is a city 
mo uy faa olfery p: “ag feccil Um wer & ”. A HG GM p GI AHORA HAA Fel 8 
1) 4S facet vp Bex ae BI (2) ue arace & fe ae floc wer 2 
(3*) Ge Waraat sel 8 fe ag fecci wer asl | (4) Je Wana sel & fh ag face sex 2 | 
Sol. Obvious 
Hindi. eecai 


A-4. | The negation of the statement V2 “is not a complex number’ is 


(1) V2 is a rational number. (2) V2 is an irrational number. 
(3) V2 is a real number. (4*) V2 isa complex number. 
wo 2 “ afas Gen sel 8 HT TORI Hert s— 
(1) V2 ve oRag dem 2] (2) J2 ve aoaa den 2 

) J2 we aeafie dem 3| (4°) J2 ve afar den 21 


Hindi. Negation of A means "not A" 
Sol. Aol Forme S acs "A ae" 


A-5. Which of the following is not a component statement of the statement ‘100 is divisible by 5, 10 and 11’? 
(1) 100 is divisible by 5 (2) 100 is divisible by 10(8*) 100 is not divisible by 11 = (4)100 is divisible by 
11 
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Sol. 


Hindi. 


A-6.73. 


Sol. 


Hindi. 24 


/\ 


wor "100 fanfia $5, 10 Wd 11 8" G ves Hara fa FS als ae zs ? 

(1) 100,58 fasfera & (2) 100, 10 8 faxfera & (3*) 100, 11 4 fasfera sete = (4)100, 11 4 farfera 
FS 

Componant statements are (i) 100 is divisible by 5 

(ii) 100 is divisible by 10 (iii) 100 is divisible by 11 

uem wa € — (i) 100, 54 farsa € (ii) 100, 10 4 faafera @ (iii) 100, 11 4 faanfea €| 


Which of the following statements is using an “inclusive Or” ? RFT-8 [Revision Plannar] 
(1) A number is either rational or irrational. 

(2) All integers are positive or negative. 

(3*) The office is closed if it is a holiday or a Sunday. 

(4) Sum of two integers is odd or even. 

Pra Fy “Sar UT’ Gr WaT GS GMT HAT gaa B ? 

) ve Tet a ai wRag 8 a aakag s| 

) al quia a al wart & Ul IH 8 | 

*) quay dq 2 afe wedl 2 oT faa Z| 

4) a wrtel or ar aa a faa | 


If it is a holiday as well as sunday than also the office can be closed. 


(1 
(2 
(3 
(4) 


i. afe wel va eda ari & aa A auaR dq el eH z| 


For the compound statement 
“All prime numbers are either even or odd”. Which of the following is true? [Revision Plannar] 
(1*) Both component statements are false 
(2) Exactly one of the component statements is true 
(3) At least one of the component statements is true 
(4) Both the component statements are true 
fea Ta ayer He “A sey Ges a al wa 8 a fasa 8 & fey frst A aA wel es 
(1*) Ql Tew Het anaes z | 
(2) Ri Ve Hert Wel z| 
(3) Ba U HA VH Yew HMA UI zs 
(4) al dew He Wel eI 
Statement (1) All prime numbers are even. 
Statement (2) All prime numbers are odd. 
Both false 
(1) a aurea Weare wa Weare ect zs! 
oF (2) ail seg Gea fasa dent etd 2) 
ala SRaAa 


Statement p : "Kota is in Rajasthan" RFT-8 

Statement q : "Bhopal is capital of Madhya Pradesh" 

then p => qis written as 

(1) If Kota is in Rajasthan then Bhopal is not capital of Madhya Pradesh. 
(2) Kota is in Rajasthan and Bhopal is capital of Madhya Pradesh. 

(3) Kota is in Rajasthan or Bhopal is capital of Madhya Pradesh. 

(4*) If Kota is in Rajasthan then Bhopal is capital of Madhya Pradesh. 
PF p : "GIT, WRI Fe " 

HH gi" eae Sl Was Hors s I" 

Tp >qoal faa of ard ze 

(1) afe are, wore HS ca Hea HT Worl Arora wel BI 

(2) Hier, Woes F @ sie FeaTSST GH wort Aare z | 

(3) Bret, Waa AS A eae GH Won Aare 2 | 

(4*) afe oer, Wee A 8 Te Hee HY worn Arora BI 
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Sol. 


Sol. 


A-10. 


Sol. 


Hindi. 


A-11. 


Sol. 
Hindi. 


Obviously (4% aT) 


Statement p : "Ashok is honest" 

Statement q : "Ashok is hardworker" 

then statement "Ashok is honest if and only if he is hardworker" can be written mathematically as 
Ho p: "In SAAR 2" 

er q: "sie fed oer &" 

Ts HM “wile Saar @ afe ale Hae ufe ae wfor Rel o" or aferdita wo 4 foe oT Wea z| 


(1) paq (2) pyq (3)q>p (4) poq 
Obviously aca: 
Which one statement gives the same meaning of statement [Revision Plannar] 


"The Banana trees will bloom if it stays warm for a month." 

(1) It stays warm for a month and the banana trees will bloom. 

(2*) If it stays warm for a month, then the Banana trees will bloom. 

(3) It stays warm for a month or the banana trees will bloom. 

(4) It stays warm for a month or the banana trees will not bloom. 

fFrafatsa 4 8 alr wo fel ma Hart “dol & ga dol G gfe wet ule gs vH HEM WA aca 
Wa UI” h Wawa sel are se 

(1) UH Ale TH Aaa Lec & BX Het Gi ga dof S gle HAT | 

(2*) afe Ym Ale TH Aeaey Yea &, a Hel GI ga doit @ gle Hem | 

(3) UH AS TH Aaa LEM & Al Hel H qa cdo S gle wey | 

(4) Uh Ale TH Aaa LEM & Al Hel H ga dof S gfe wel Ha | 

The given statement can be written as : 

“If it stays warm for a month, then the Banana trees will bloom” 

fear wea Hert ol wo 4H fers wad 21 

“ale Um He TH AAR Lec &, Al Hel I ga dol G die Hei)” 


The statement “x is an even number implies that x is divisible by 4” means the same as 

(1*) x is divisible by 4 is necessary condition for x to be an even number. [Revision Plannar] 
(2) x is an even number is a necessary condition for x to divisible by 4. 

(3) x is divisible by 4 is a sufficient condition for x to be an even number. 

(4) x is divisible by 4 implies that x is not always an even number. 

Prt “xe G4 Ge & shia Hea & fo x ae G faye 8” gua M1 4 G aM Ades B— 

(1*)x ae O faunfort & se xh Ga em & fay sravam uftaa 8] 

(2)x We WA Ge 8 Ge xe ap & farsa em & fore snazam vias 2 | 

(3)x ax & farsa & de xe Va eA & fae vata ufaaea zs 

(4)x ax & fasta &’ sia eat & x Saal GA GN el 31 


p > q means p is sufficient for q and q is necessary for p. 


p>q H at 8 f p,q@ fay yaar & Vd g, pw fey arazae 2 | 


A-12.~ If p and q are any two statements then p = q is not equivalent to RFT-8 


Sol. 


A-13._ 


/\ 


(1) p is sufficient forq (2) q is necessary for p (3) p only if q (4*) q only if p 

afe pat q as a He a, 7 psgqh & gel sel 8 - 

()peaqe fer vata 9 (2)qep@ fey snazap (3)p erm maa afe q erm (4*) gern mac afe 
perl 

Obvious 


Consider statement “If you drive over 100 km/hr, then you will get a fine”. Now choose the correct 
option related with this statement [MR-ST] [303] [AR-2010-11] 

(1*) 'Getting fine’ is necessary condition. 

(2) 'Driving over 100 km/hr' is necessary condition. 

(3) 'Getting fine’ is sufficient condition. 
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Sol. 


Hindi 


A-14. 


Sol. 


A-15_ 


Sol. 


A-16._ 


Sol. 


A-17._ 


Sol. 


A-18. 


/\ 


(4) If you donot drive over 100 km/hr then you will not get a fine 


“afé g4 100 foal. uit der @ afte ufa @ qeq sensi a ge aftsa foo oem’ gr @ aafua 
fame 8 

*) ‘aftsa er’ sravap uted 2 | 

) 100 fart ufa cet S sftp afa S dea aera’ sravam visas 2 | 

) ‘afosa eran’ cater uftaet 2 | 

) afe a 100 km/hr O aft af S aes Ael Gerd 8 ae som! aftsa vel fear ore | 

, then 

ah — necessary forp and p is sufficient for q. 

afe p, at q 

=> q,p® fay sraam wd p,qm fer vate 8 


(1 
(2 
(3 
(4 
If 


If p is true and q is false, then which of the following statement is not true? RFT-8 


afe p Ud B A gas et al fH 4G GMa HWA Vel Ael 8? 
(1) pvq (2")p>q (3) pa (~q) (4)q=>p 
T => Fis F 


Converse of statement p > q is RFT-8 
PMA p>q ol Uae ern — 


(1) pag (2)p vq (3*)q>p (4)p>~q 
Obviously (€a%dar:) 


If p, q, rand s are true propositions, then the truth values of 


(i) (Bp Aq) > Ss (ii) (QaAr)>~s (iii) (Bp A ~q) A (q > S) are respectively 

(1) T, T and F (2) F, T and F (3) T, F and T (4*) T, Fand F 

afe p,q, rik sua He @, Ta 

(i) (Bp Aq) >s (ii) (QAr)>~s (iii) (0D A~q) A(q—> 8S) ® HA: Ges AA z| 
)T, T aig F (2) F, T sig F (3) T, Fai T (4*) T, Faiz F 


(1 
(1) pAQG=TAT=T 
(pAGg) >S=ToT=T 
(2) C)y i) = 1 v 1 aga = IF 
(qvr)>~se=T FSF 
(3) (pA ~g)=TAF=F 
qo>s=ToTe=T 
(pA ~q) a (q>s)=FAT=F 


Converse of statement "If Ram works hard then he is rich" is 
(1) If Ram does not work hard then he is rich. 

(2) Ram works hard and he is rich. 

(3) Ram works hard or he is rich. 

(4*) If Ram is rich then he works hard. 

wor "ae wa ofa Feat Heal 8 Wd de saa 8" wT facia s 
(1) afe wa ofes Aga sel Hea & Ta de GAA Z| 
(2) wa wfoad Asad Heal & sik ae aaa z | 

(3) 14 Hfot Asad Hal & Ul de war Z| 

(4*) afe wa saa & ad de afer Aaa Hea zs! 
Converse of statement p > qisq=>p. 

p>qai fadaqope 


If p, q, r are simple propositions, then the truth value of (~p vq) A ~r=>pis RFT-8 
(1*) true if truth values of p, q, r are T, F, T respectively 
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Sol. 


A-19. 


Sol. 


A-20._ 


Sol. 


A-21. 


Sol. 


A-22._ 


/\ 


(2) false if truth values of p, q, r are T, F, T respectively 

(3) true if truth values of p, q, r are T, F, F respectively 

(4) true if truth values of p, gq, rare T, T, T respectively 

afe p,q, ra SI 8 ad (~pvq) a ~r Sp Vad AM eT — 
) Wea Ue p,q, rH Pesan AM wae: T,F, TSI 

2) rts ae p,q, B BI AA HAT: T,F,T SI 
) aa ae p,q, rh UI AA was: T,F,F S| 
) 


4) wea ae p,q, 6S PIM AA HAT: T,T, TSI 
~T v F) act ST 
(Fv F)~A F =3T 
FaF =>T fe FoT 
If p and q are simple propositions, then p <= ~ q is true when 
(1) p is true and q is true (2*) p is false and q is true 
(3) both p-and.q are false (4) p and q both are not true 
afe pa gq MIR HM e TI po~quaé ae 
(1)p ur & Ae qua él (2*)p sre & aR quaél 
(3) Gi p Gea q sae S| (4) p Gag ST UI Ae 


Consider the following statements : 

p : f is a continuous function 

q: fis an odd function 

r: fis an even function 

The proposition “f is a continuous function only if it is either even or odd” is represented is 
art fe fra wort 8 

pif aH dd Wer 2 | 

q:f vm faya wer 2 

rif Wh GA be Z| 

Hr “tlh Udd wad & hdc Ale Ye GA Al fava & “Hl Aad Hal & - 
(1") p > (qvr) (2) (Qvr)>p 
(3)paq—r (4)p>(qQ> 1) 

“p only if q” is equivalent to “if p then q” 

‘pba ue q’d Gel “ale pda q” 


Which of the following is logically equivalent to ~ (p < q) 


fra 4 8 ote or athe ws 8 ~(pog) > gre 
(1*) (~p)<q (2)A='p) (ag) (3) p > (~q) (4) p>q 


| p | q [ ~p | peg | ~(peq) 
a ee 


Let q: you have to start early to get success 
p : success comes with luck 
The statement " If success does not come with luck then you have to start early to get success" is 
represented by 


aif gq: a Wher Wat ae H fy edt Yuan Hed eI 
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Sol. 


A-23. 


Ans 
Sol. 


A-24._ 


Sol. 


A-25._ 


Sol. 


A-26. 


Sol. 


/\ 


arm “Ue Chad Wa h BA Ael sil F dd aT GHoad wa we H fay ved) Yoora Hed a” F 


aed Hard 2 . 
(1) (Pp > q) Aq Pp) (2°) (~p > q) A (~q> p) 
(3) (Pp vq) 4 (~(pAq)) (4) ~p <@ *q 


) 
) 
“0<2q 
(~(~p) v q) A ((~p) v ~ q) 
(pv gq) A(~pv~q) 
(~p >q) \(~q > Pp) 


The statement 
[PA (Pp > Q)] > q, is : 


(1) a fallacy (2*) a tautology 

(3) neither a fallacy nor a tautology (4) not a compound statement 
Past 

[pA (Pp > A) > a; : 

(1) UH STAs (fallacy) 2 | (2) ve Yaafet (tautology) z | 
(3) 4 a Scars & she a Bt Yaoied zs (4) YH Byat (compound) #4 set zs | 
(2) 

p}a|p>q|pa(p—q)|(pa(p>q))>q 

TIT] T T il 

TIF| F F T 

F/T] T F i 

F/F] T F T 

Hence tautology aa: Gated 


The proposition (p > ~p)A (~p > p) is 
(1) a tautology (2*) a contradiction (3) equivalent to p > p (4) equivalent to ~p—> ~p 


(p> ~p) A(~p>p)e. 
(1) Gaefeat (2*) fate 3)prps Ia (4) ~p>~p% Gea 


(p> q) A (q>p) =(P —q) 
(p > ~p) A (~p > p) = (Pp <~p) = Fallacy/contradiction 


Which of the following statements is a fallacy ? RFT-8 

fr 4 8 etre wor farifafed & - 

(1) (Pp > q) @ (q v~p) (2) (~(~paq) a (pv q)) <p 
(3) (~p <q) @ (Pp  ~q) (AA px a) <> (p< a) 
By using truth table Ucaen Ueet G 


If p is any logical statement, then : 

(1) PAp=p (2) pv (~p)=p 

(3) pA (~p) is a tautology (4) pv (~p) is a fallacy 
afe pvp ah Wet He zs, a 


(1) pAp=p (2) py (~p) = 
~p) Freier 2 | (4) pv (~p) va fartenfact & | 
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Section (B) : Negation of compound statements, Contrapositive of conditional 
statements, Quantifiers 


rs (B) : Uyad Hei a Aoi, vita Heri or uftaRafta, Quantifiers 


B-1. | The negation of the statement "Ramesh is cruel or he is strict" is 

(1*) Ramesh is neither cruel nor strict. (2) Ramesh is cruel or he is not strict. 

(3) Ramesh is not cruel or he is strict. (4) Ramesh is not cruel and he is strict. 

Hor “wer fda f TW de UA Ade Ten 8 HI AHR 

(1*) er a at feet 8 a A Gea aaer oe! (2) aa fea 8 OM Ge GE Bae sen ae! BI 

(3) waar fred wel 8 a ge Ue Agee we! = (4) wast fat adi 2 se ge We Bae am 2] 
Sol. Let P : Ramesh is cruel 

q : He is strict 

.. pP vq: Ramesh is cruel or he is strict 

~(Pv q) = ~pa~q 

.. So negation is Ramesh is neither cruel nor strict. 


Hindi. 411 P : wae facet 2 | 
q: de Wat Ade ae zs 
“ pvq: tae feel & OW de Ut Age Te zs 


~(p vq) =~pa~q | 
1 At: TORI VN, WAT a at feet & sie 4 St Gea Aaer ae | 


B-2._ The negation of the statement "The sand heats up quickly in the sun and does not cool down fast at 
night" is [Revision Plannar] 
(1) The sand does not heat up quickly in the sun and it does not cool down fast at night. 
(2*) Either the sand does not heat up quickly in the sun or it cools down fast at night. 
(3) The sand heats up quickly in the sun and it cools down fast at night. 
(4) The sand heats up quickly in the sun or it cools down fast at night. 


Hr "Ys h vo F td, dot S 4 ete S she ay or dof S ses sel ell 8" HT TORI Ge se 
1) i & wort 4 ta aot So wA set ech S chk we UA A aot S avs set elt 

(2*) a at El H worn F kat dot S TA sel ele a we Uy ol dot S sel elit FI 

(3) <a GA H WHat A coil G TA scl & Bk Be Ula AH dol G ovsl ele | 

(4) a GS H WH A dol G TA ele & a ae wes of do G esi eld z1 


Sol. | The component statements of the given statement are : 

p : The sand heats up quickly in the sun. 

q: The sand does not cool down fast at night. 

The given statement is (p and q). So its negation is 

~p or ~q = Either the sand does not heat up quickly in the sun or it cools down fast at night. 
Hindi. fel Ta HMA hb yew Het ze: 


pid Bl @ yor 4 dot Vw ei 2 

qi ta Ue A ae S oest set ae 21 

feat Ta Gert (p si& gq). Ha: SAHT AHI ST | 

FORIAP ~p Ul AHRIAH ~q= a a el S wore F ka, dof S wa ael ee a ae ahs 4 aa GY oes 
Brat z | 


B-3.23 The negation of the statement “If a quadrilateral is a square then it is a rhombus”. [Revision Plannar] 
(1) If a quadrilateral is not a square then it is a rhombus. 
(2) If a quadrilateral is a square then it is not a rhombus. 
(3*) A quadrilateral is a square and it is not a rhombus. 
(4) A quadrilateral is not a square and it is a rhombus. 


aor “agys ufe at, dl ae wragyo 2 oT AOR 8 
1) afe agua at sel 8, di we waaay BI 
2) afe agys at 8, al we wragyar adi 3 
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Sol. 


Hindi. 


Sol. 


B-5. 23, 


Sol. 


Hindi. 


B-6. 


/\ 


(3°) ve aga at 2 ok ae waagyo aed 21 
4) ve agya ot ae 8 oe Ge Waagya eI 
Let p and q be the statements as given below 
p : a quadrilateral is a square 
q : a quadrilateral is a rhombus 
the given statement is p > q 
-~(P>q)=parq - 
Therefore the negation of the given statement is a quadrilateral is a square and it is not a rhombus. 
Aro fel ma Hert AT p sik q 
p:ave aqya aie 
q: ve aga wa agya @ 
fea Wa SA pog se 


~(P> Q)=Pa~q 
faa ary we foe aad Ue anf 8 ote ae agua 8 oe: Te TERRE eT 


“If India beats Australia, then India qualifies for the world cup” Negation of the above is: 
(1) If India doesn’t beat Australia, then India does not qualify for the world cup. 

(2*) India beats Australia and India does not qualify for the world cup. 

(3) Neither India beasts Australia, not India qualifies for the world cup. 

(4) India does not beat Australia and India qualifies for the world cup. 

“‘afe aRa scfera al excl 8, dd Aa fazaHu @ fey wast HY Wel 8” HI HI AORIAH Haq e— 
(1) afe ara acter el sel eral &, dd ARG fazanu ow fer wast qel He oa z1 
(2*) afe ard sregfera ai excl & site aa fazaau o fey Wael Ael He UT S| 

(3) 4 TT Ara srecfern wT aera @ sik a GB ARG fazaay & fey wae wea ze! 

4) aNd aefer oT ael eT Urea & shy aa fazawu & fey vast wear eI 

Negation of (p — q) is (p 4 ~ q) 

(p > q) HT TORI (p 0 ~ q) FI 


The negation of the statement “Two lines are parallel if and only if they have the same slope” is 
(1) Two lines are not parallel and they have the same slope. [Revision Plannar] 
(2) Two lines are parallel and they do not have the same slope. 
(3) Two lines are not parallel and they do not have the same slope. 
(4*) Either two lines are parallel and they have different slopes or two lines are not parallel and they 
have the same slope. 
Het “al Uke VEIN Varde & ale sie Hat ule qd GAM Wav Hl 8” HI AHR s | 
1) a Rare Ware wel Ss se A GAM Waray vec 2 | 
(2) @i YS Barca & SR A GAM War Fel Yad S| 
(3) @] teary Waray ael S Be d GAM Yarra Fel Lech zs | 
(4*) a at a Weare ware 8 oie A aerate Wau wal @ oI al YS Waray adi 2 oie 9 TA 
Wa TH ze | 
Let “p : Two lines are parallel” and “q : they have the same slope”. 
Then, the given statement in symbolic form is p < q. 
Now, ~(p <> q) = (p A ~q) A (~p ” q) 
=> ~(p <q) : Either two lines are parallel and they have different slopes or two lines are not parallel 
and they have the same slope. 
AM “p: a Waray Ware & SR QQ: VAM Hara wad! 2 a fer ae Her a1 fam pog?el 
~(P <> Q) = (Pp A ~q) A (~PA q) . 

~(p <q): a TT at tere Garay @ Be Fd orem—sreml aura wert & a al Vey Waray el @ aie a 

GAM WaT TE BI 


Negation of the following is 
“Demonetisation is a successful step, if and only if Modi Ji is the prime minister” 
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Mathematical Reasoning / A\ 


Sol. 


B-7._ 


Sol. 


B-8. 


Sol. 


B-9. 


Sol. 


/\ 


(1) Demonetisation is a not successful step, if Modi Ji is not the prime minister. 

(2) Demonetisation is a successful step and Modi Ji is the prime minister and demonetisation is not 
a successful step. 

(3) Demonetisation is not a successful step and Modi Ji is not the prime minister or demonetisation is a 
successful step and modi ji is the prime minister. 

(4*) Demonetisation is a successful step if and only if modi ji is not the prime minister. 


Pa ort 

Herd upon yor way 2, afe sie hac ule areal oA versal 8 GT TORI Hr s 

(1) Aeaeat God Wl Had ael 8, Ble Aral of warsaal el 81 

(2) Head Uwe Wh way 8 se afe areh of versal 8 she Alea woo yt way ae 21 
(3) Fea] Gora Wh way wel & sie ufe aret of geraaal sel & a Aeatt wwe WH way 2 ak 
Areal of VEraar B | 

(4*) Feat UHord Wl way & sie ufe sie Hae ale areal off versal set 2B” 


Negation ofpoqispo~q 


Negation of the statement p > (q 4 r) is 
PI p> (q ar) Ol AHORA 8 | 


(1) ~p- aaa (2) ~pv (Qar) (3) (qar)>p (4*) p a (~q v ~r) 
~(p > (q eee (.. ~(P > q) =p ~q) 
=P (~q v ~r) 


Consider the following statements : 

S,: Negation of (~p + q) is [~(p v q)] 4 [p v (~p)]. 
S,: Negation of (p <q) is (p A ~q) v(~p”q). 

S,: Negation of (p v q)is~p A~q. 

S,: P © q is equivalent to (~p vq) A (p v ~q). 
State, in order, whether S,,S,, S,,S, are true or false 
ar fo fr pert es: 

S,: (“Pp > g) HI AORTA [~(p v q)]A[p v (~p)]. B1 
S,: (0  Q) BI APRIAH (pr ~q) v (~prq) #1! 

S,: (DP VQ) PI THRIAh ~PA~q. | 

S,:p <q, (~Pvq) A (Pv ~q) Ges zI 

oa 4 aga fh S,,S,,S,,S, Ga UM sees SI 


(1*) TTTT (2)TFTF (3)FFTT (4)FTFT 
P| 4 | ~ (pq) | (P<) | ~(Pvq) | py~p | ~pvg | py~q | (~ pva)a(py ~ Q) | (PA~ g)v(~ pra) 
T/F F F F ii F i F il 

F|T F F F T T F F il 

T|T F T F i T il T F 

F|F TT T T T T TT T F 

The negation of A > (Av ~B) is 

(1*) a fallacy (2) a tautology 

(3) equivalent to (Av B) > A (4) equivalent to A — (A ~~B) 
A > (Av ~ B)al fda 2 : 

(1) te Hae (farrefen) 2 | (2) va Grater 8 | 

(3) (Av B) > A® Wagey 8 | (4)A > (Ar~B) & ages 2 
A]B])~B]Av ~B]A>(Av ~B)] ~(A>(Av ~B)) | (AVB) >A] Aa~B]A> (Ax ~B) 
TIT F T T F T F F 

T|F/ T T T F T T a5 

FIT/F F T F T F T 

FIF/T T T F T F T 
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B-10._ 


Sol. 


B-11._ 


Sol. 


Let p : you got a seat in IIT 
q : you got selected in BITS 
The statement " you got a seat in both IIT and BITS " is represented by 
aM =p: ager IT A aaa ert 2 
q: 3m BITSH aaa ea 2 
Ho “sarge IIT ae BITS el 4 aaa eal 8" UW aa Hz 
(1)p >~q (2) ~pv ~q 
(3°) ~(p > ~ q) (4) ~(~p a ~q) 
We know @4 ud @ f& ~(p > q) =par~q 
Given statement is fea Ta HAA prnq 


=p a~(~q) =~(p > ~ q) 
Negation of the statement (p ar) > (rv q) is 


(1) (pAr) A (rv q) (2) (~pv~r) A (rv q) (3) a tautology (4*) a fallacy 
HAA (p At) > (rv q) Sl APRIAH HAA zs - 


(1) (pAr) A (trv q) (2) (~pv ~r) A (rv q) (3) ggefed (4*) faxifafea 
(PAN) A(*rA~+Q)=PaA(ra~na~gqe=epaf an~qef 


B-12.z3 Which one statement gives the same meaning of statement [Revision Plannar] 


Sol. 


Hindi 


B-13. 


/\ 


"If you watch television, then your mind is free and if your mind is free then you watch television" 
(1*) You watch television if and only if your mind is free. 

(2) You watch television and your mind is free. 

(3) You watch television or your mind is free. 

(4) None of these 

Ore Gat fel TY HIM hb GAM sel oe “ale ay cellfdor ged 8, al aur fea al arom vet @ 
Tea soe fear aaron Yel @, a ag coffers ced 8] 

(1*) afe amg ecitfaor ced @, afe sik Hae afe arya feart aR aIeT Yea @| 

(2) a9 cefifacr Ged & AR ager fear al diem Yea & | 

(3) ag ceftfacrt Ged & Ut soe fear at arom Year 2 

(4) S44 G OS el 


You watch television if and only if your mind is free. 
arg ceiftort eed @, ufe aly daa ufe anger feart axl aren Yet 8" 


The contrapositive of statement "Something is cold implies that it has low temperature” is 

(1*) If something does not have low temperature, then it is not cold. [Revision Plannar] 
(2) If something does not have low temprerature then it is cold. 

(3) Something is not cold implies that it has low temperature. 

(4) If something have low temperature, then itis notcold. 

(1*) afe él UR DA TAM el @, a get et sets 

(2) afe wet Oe HA AMMAN Ael &, A get Uel o1 

(3) ufe wet adh el 8 guar set we 8 fh dei we HA TOA FEI ZI 

(4) afe wet oe HA MAM Ael @, WH Get Udi Ae eI 

If something does not have low temperature, then it is not cold. 


afe wel Ut GA GIA el @, a get uel set 21 


If x = 5 and y = -2 then x — 2y = 9. The contrapositive of this statement is [Revision Plannar] RFT-8 


(1) If x —2y = 9 then x = 5 and y = -2 (2) Ifx —2y #9 then x #5 and y#-2 

(3*) Ifx —-2y #9 thenx #5ory#-2 (4) If x — 2y # 9 then either x #5 ory =-2 
afe x =5 7 y=-2%, Wi x-2y=988 wom oF HfauRafta ee 

(1) afe x-—2y =9 ae x =5 aM y=-2 (2) afe x-2y 4908 x¥5 0M yx-2 
(3*) afe x-2y 49 dd x¥5I y#-2 (4) afe x-2y 4909 Oa x45a y=-2 
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Sol. Let p,q, r be the three statements such that 
p:x=5,q:y=-2andr:x-2y=9 
Here given statement is (p 4 q) > r and its contrapositive is ~r > ~(p a q) 
i.e. ~r > (~p v ~q) 
i.e. ifx -2y#9thenx#5ory#-2 

Hindi. aT p,q, rd wa sa vor @ fH 
p:x=5,q:y=-2andr:x-2y=9 
wel fal Ta HAMA (pag) ore she sear wferoRafta ~r > ~(p a qe 
aatd ~r— (~p v ~q) 
aarq ue x-2y49 da x45 y¥-2 


B-15._ The contrapositive of the following statement, 
“If the side of a square doubles, then its area increases four times”, is 
(1) If the area of a square does not increase four times, then its side is not doubled. 
(2) If the area of a square increases four times, then its side is not doubled. 
(3) If the area of a Square increases four times, then its side is doubled. 
(4) If the side of a square is not doubled, then its area does not increase four times. 
Pa Her a1 uftoRatta wo ferkay — 
“afe af a yous Gl qyat far vid & Wd SMH! Atha AR YA Ie oa 8” 
(1) afe of ar sae A WAT Fel eal @ dd Saal You gy sel ect BI 
(2) afe at or saw A YA Acai 8 dd Saal You gyi sel ale S| 
(3) afe at or same UR YA Io & ad SH! You gy eri S| 
(4) fe at at yor gael jel ell S dad SAH! AaHeA A YA Ael Jedi FI 
Ans. (1) 
Sol. p= The side of a square doubles 
q = Area of square increases four time 
so the contrapositive of p >qis ~q—>~P 


Hindi p=at oI yon gy eld 81 
q= a4 OT aah AX YA Joe FI 
safey p> q wl UfoRatid ~q>~P él 


B-16.__ The contrapositive of the statement "If it is raining, then | will not come", is : 


(1) If I will come, then it is raining (2) If I will not come, then it is not raining 

(3) If I will not come, then it is raining (4*) lf I will come, then it is not raining 

aor a ufeokatta fea "afe ae ef vet 8, ca ge set orem" 

(1) afe 4 sme ge ae et vel 81 (2) afe 4 set sem aa aIRer ae et wa 8 

(3) afe 4 ae stem aa afer BF vet 21 (4*) afe 4 sre aa afer et vet wal 2 
Ans. (A) 


Sol. __Letp: It is raining 

q: 1 will not come 

contrapositive of p > q 

is~q>~p 

=> If | will come then if is not raining 
Hindi AM p: aa et val 3] 

q: 4 al Se 

poqal wfeuRatid ~qo~p 

=> uff 4 orem ca aRe a ad We 


B-17.__ Consider the following statements : 
p : | have the raincoat 
q : | cannot walk in the rain 
The proposition " If | walk in the rain then | do not have the raincoat " is represented by 
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Sol. 


B-18. 


Sol. 


Hindi. 


B-19 


Sol. 


Hindi. 


B-20._ 


Sol. 


B-21. 


Sol. 


Hindi. 


ari fe fra pera 8 

pi Ae UR wale 21 

q: 4 sear 4 Ae Ga Ua | 
ar “afe + aad 4 add & dd Fale val ca a" SG Aaa eae 
()}p>q (2)q> ~p (3") p> q (4) ~q>p 
~q— ~p (Given statement fear m2) > thendap—>q 


The contrapositive of the statement “p implies q” is RFT-8 


(1) ~p implies ~ q (2) q implies p (3*) ~q implies ~p (4) p only if q 
Ha “p gid Hea & q’ oF Fa 
(jpoS=q (2)q=>p (3*) ~q=> ~p (4) p baci ate q 


Contrapositive of p >qis~q>~p 


pogo wfaoRaftd ~q>~p 


The contrapositive of (9p ,q) > ris RFT-8 
Fe 


(pAQ) >r ol 

(1) ~ r= (pv q) (2) r > (pv q) (3)~r=>(~py~q) (4)p > (qvr) 
Contrapositive of (p ,q) > ris ~r>~(praq)=~pv ~q [De Morgan's law] 
(pA q) a UfoRaftia & => ris ~r>~(praq)=~pv~q 


The contrapositive of p > (~g —> ~r) is 

p— (~q—> ~r) oT UfaaRafta & - 

(1") (~q A r)>~p (2) (q A~t)> ~p (3) p > (-r vq) (4) pa (avr) 
~(~ 0 > tee) ae 


Negation of the following statement “Every natural number is greater than 0” is[Revision Plannar] 


) Every natural number is less than 0. 

) Every natural number is less than or equal to 0. 

“) There exists a natural number which Is not greater than 0. 
) Atleast one natural numbers is greater than 0. 

HM Wl Wad GAO wl s "Gl AHR He s— 
(1) Welw Weed Pen OF Biel BI 

(2) Welw Weed Gen 08 Brel a BAA zs 

(3*) WH Weed Ger wit F GT OD set set 21 

(4) HH U HF UH Wd Get OF aw 21 

At least one natural number is not greater than 0. 

wy U OF Wh Wed GA OW asl Ael & 


(1 
(2 
(3 
(4 


B-22.73 Consider the statement p : “Everyone in Germany speaks German” which of the following is not 


/\ 


negation of p 

(1) Not everyone in Germany speaks German. [Revision Plannar] 
(2*) No one in Germany speaks German. 

(3) There are persons in Germany who do not speak German. 

(4) There is atleast one person in Germany who does not speak German. 


eo uy fra ofr op: “odd 4 ule af ota dom 8”. fa FS GMM pO AGRI He Ael 
a 

(1) FT 4 were aft ois sel sre | 

(2*) ot 4 arg ah aft ada al arora 81 

(3) wT 4 ae af oa adt ated 21 

(4) oe 4 oa S oF VG afta 8 ol oa Ae aera FI 


® Reg. & ———ee Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 
Resonsnce 


Educating for better tomorrow MAINMR- 12 


Toll Free : GID 558 SSP GINS UaDse 258 5555 "CIN: UB0302RI2007PLC024029 CIN: U80302RJ2007PLC024029 


Mathematical Reasoning / A\ 


Sol. The negation of “Everyone in Germany speaks German’ is - there is at least one person in Germany 
who does not speak German. 


Hindi. mo “ot A yele af 4s sod 8” OI AOR Ho — GAT A HAG OA US ale @ TT AA 
wel Stora S| 


za Marked questions are recommended for Revision. 


va fared Wes ce ara wes z 
PART - 1: OBJECTIVE QUESTIONS (SINGLE CHOICE CORRECT) 
ArT -1: ag We (OBJECTIVE QUESTIONS) (SINGLE CHOICE CORRECT) 


1. Which of the following is not a logical statement 
(1) There are 12 month in a year. 
(2) The sun is a star. 
(3*) Product of two irrational numbers is irrational. 
(4) Sum of two rational numbers is irrational. 


fra a 8 otra alee ger vet & — 
(1) ve ay 4 12 48M eld 2 
2) ws aT | 
(3*) at saRaa Ges GI pra aaa ear S| 
(4) & oRA Gens ot ya sokAa ear S| 
Sol. Product of two irrational numbers may or may not be irrational. 


al aoRag Gest ot THe, sukAa et A Gal & six sei At 


2. If p : Mumbai is in Japan and q : Delhi is in South Africa then 
(1*) p > qis true (2) p > q is false (3) p > ~q is false (4) ~q > ~p is false 
afe p: Fag oro 4 @ cen q: facet alam stay 4 & da 
(1*)poquael (2)p > q Re 21 3)p>~qoNm se! (4)~q>o~paraz| 
Sol. p is false, q is false so p — q is true. 


para 2%, qaed & safey po qua z! 


3._z. The converse of the statement “If it is a national holiday, then kids go to picnic with their parents” , is 
(1) If it is a national holiday, then kids go to picnic with their parents. 
(2) kids go to picnic with their parents and it is a national holiday. 
(3*) If kids go to picnic with their parents, then it is a national holiday. 
(4) kids go to picnic with their parents or it is a national holiday. 
afe ‘ae usta saat & a ged Vad ae fla S aa flafm an @ a facia & 
(1) afe we wsita stare 8 ae seq Va Ae flo S we foe oie zs 
(2) dq Sah are for S wer flofre oid @ sie ve wsha sae z| 
(3*) afe ged Sam ara for & ae frets ord @ aa ae wsha sare ze 
(4) seq Bas are flat S wer floes ord & a ae usta sage 2 
Sol. Given statement is : Let p : it is a national holiday, q : kids go to picnic with their parents. 
.. Given statement is p > q 
The converse ofp > qisq—->p 
i.e. “If kids go to picnic with their parents, then it is a national holiday’. 
AM p: te wuss sane ’,q: de saw ara flat m we foe ord 
. awa eI pog 
poqal fata qopal 
aaq “ate ged Sah Arar foo > ae fate oid & da ve Usa sare F|” 
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4. ~ Ifp,q, rare three statements then converse of p => (q~ r) is 


(1")~ (rf v~q) >p (2) (rv ~q) > p 
(3) (rvq)—>p (4) ~ (rA~q) >p 
afe p,q, rd we 8, Td p= (q~ r) wT faces 8 | 
(1")~ (rf v~q) >p (2) (rv ~q) > p 
(3) (rvq)—>p foe ate 
Sol. converse of p> (q r~ ris (qa~r) > 
=~(~ . n=>p 
=~(rv~q)>p 
Hindi p= (q v~r) @ facta (qa~r) > pel 
=~(~qvr)>p 
=~(rv~q)>p 
5. Consider statement “If you are born in India then you are a citizen of India”. Which of the following is 


logical equivalent to the given statement ? 

(1) If you are not born in India then you are not a citizen of India. 

(2) If you are a citizen of India then you are not born in India. 

(3*) You are born in India only if you are a citizen of India. 

(4) Taking birth in India is not sufficient condition to be a citizen of India. 


wo “ae ao Ard 4 OT s, al amy ada amRo 21” oe foo aif, et 4 a GI a oe fea 
Ty HIM & Alon ges e| 

(1) afe 31a Ad 4 Ae GH S Al omg Adie aa Ae s| 

(2) afe smu ARda AIR & cl ao ANd 4 Ael Us| 

(3*) ag AR A at oes S ale arg Hacer ada aw s | 

(4) aNd 4 OFA cal, ANd amRe ea & fery vate ufaaear set s | 


Sol. If p then q means p only if q 
afe p Vd qd aed & p mac ale g 


6. Consider statement “If there are clouds in the sky then it will rain’. Which of the following give same 
meaning? 
(1*) Having clouds in the sky is sufficient to have rain. 
(2) It is not necessary to have rain if there are clouds in the sky. 
(3) If it is raining then there are clouds in the sky. 
(4) There are clouds in the sky implies it will not rain 
eo “ate saa 4 dead 8, dl dR ern’ oe faa ole | et Her 4 G OM UT He GAM seh 
aa 2 | 
(1*) aaa 4 sea ea, TR eA w fey vata wieder | 
(2) afe aaa A Tact @, TW aRe ern sazaH ae z| 
(3) afe afer et vel & al oA A sea | 
(4) saat 4 area 8 sete are aet eri 
Sol. If ptheng 
> p is sufficient for q 
afe p dd q 
> wait & q@ fey 


7._v% Statements “If the traders do not reduce the price then the government will take action against them” is 
equivalent to 
(1*) It is not true that the trader do not reduce the prices and government does not take action against 
them. 
(2) It is true that the trader do not reduce the prices and government does not take action against 
them. 
(3) It is not true that the trader do not reduce the prices and government take action against them. 
(4) It is not true that the trader do not reduce the prices or government take action against them. 
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Sol. 


Hindi. 


Sol. 


10._ 


Sol. 


/\ 


worm —“afe fiat ord HF al Heal 8, dl Wear va sor Hae wef gear z 

(1*) de Gea ael 8 fH faa Had sel vera & sik Ga wah gor oral wel Hei | 

(2) ue wea 2 fe fabar Had sel vera & se eRoR vam fear Grae! ael Hea | 

(3) we ues wel 8 fe fas grad ae wera & sie Uo vam Rap Hrearel Heft | 

(4) ae wea sel 8 fH faa Grd sel Ter 8 TW Gor vad fsorm Hretad Het | 

Let p be the statement “Traders do not reduce the prices” and q be the statement “Government takes 
action against them” 


The first statement in symbolic form is p > q and the second statement is ~(p 4 ~q). 
In order to check the equivalence of the above statements let us prepare the following truth table. 


plal~q  pa~q|~(pa~q) [pq 
TIT|F] F Ti Ti 
TIF/T | T F F 
FIT|F] F T T 
FIF|T | OF 7 rT 


Clearly, ~ q > ~p and ~(p A ~q) have same truth values for all the values of p and q. Hence, the two 
statements are equivalent. 
Aliter : We have, 
~(P A ~q) = (~p v q) = (Pp > Q) 
Hence the two statements are equivalent. 


aT GI pe “faba HAd Ae Berd 8’ Vd HIT qe GOR va fe Heal pect 8" 
Wht SI A WIA GA p > q aA Gal HAA ~(p a ~q) er | 
BRI HAT HI Fel Hl vita oe @ fod 4 fs faa ay eel dae Hed s— 


p[a[~q|pa~q]~(pa~a)|p>q 

T/T] F IF T T 

TIF] TT] T F F 

FIT|F | F T T 

FIF/|T| F T T 

Cet, ~G > ~p a ~(pa~q),p vi qe VA Aa @ fod GAH WI AM wed z, Ad: VA HIT wR 
ger eI 

Aliter : fear 8, 


~(p a ~q) = (~pv q) = (Pp > q) 
at: Gal Ge Gea BI 


Statement pa (~ pv q) is equivalent to 

HIM pr (~pvq) o gel ze 

(1)pvq (2°) paq (3) ~paq (4) ~pvq 
Pp A (~p v q) = (PA ~p) v (pA q) 

fv (pPAq)=paq 


Statement (p A q)v ~ p is equivalent to RFT-8 

Too Bal (PAQ)v~p@ Fea zl 

(1) paq (2)~paq (a)opeg (4)~pv ~q 
(Pp Aq) v ~p= (Pv ~ q) 4 (qv ~p) 

=ta (qv ~p)=qv ~p=~pvq 


Statement ((~q)Ap)v(pv~p) isa 


(1*) Tautology (2) Fallacy (3) ~p ~q (4)p q 
we ((~g) Ap) v (pv ~ p) & — 
(1*) grated (2) fartenfer (3) ~p ~q (4)p q 
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|p| a|-p | -a | ~anp | pvp | (-anpvipv-p) 
ee ae ee eo a 


11. 


Sol. 


12. 


Sol. 


13._ 


Sol. 


14._ 


Sol. 


15._ 


Sol. 


/\ 


Statement [(p @ q) A ((Q>r) A n]o>risa 


(1) Fallacy (2*) Tautology (3) ~pa~q (4) pvq 
PH (Pog) a (on) anor’ - 
(1) faxtenfed (2*) Grefed (3) ~Pa~q (4)pvq 


Pp fal + [pea] aor] taonar | tpoaaCeoaaml | loan anarion 
LT {[t{ tt tf] tT fT TT 
F 


The proposition ~(p v ~q) v ~(pv q) is logically equivalent to : 
eM ~(pv~g) v~(pvq) & aha Gea es! 
Q (3*) ~p (4) = 
qa E(p v q)~(pv ~q)v ~(pv gq) | 
F F 


Let p, q, r denote arbitarary statements then the logically equivalent of the statement p > (qv r) is 
AMT p, g, rw HIM & Ti SIF p> (qvr) Hl aida qed waa & — 

(1°) (Pp > q) v (p> 1) (2) (p > q) A (p> ~r) 

(3) (p vq) =r (4) (p > ~q) A (P= 1) 

p >(q vt) =(p>q) v (p>?) 


Negation of the compound proposition p v (~ p v q) is 


(1) Tautology (2*) Fallacy (3) ~paq (4) ~pvq 
WOR SA pv(~pvq) ol AHRIAh Het Sri— 
(1) greta (2*) fartenfed (3) ~paq (4) ~pvq 


~ [pv (~ pv q)] = (~p) A[~(~ pv q)] = (~p) A (PA ~q) = (~PAP) A (~q) = fa (~q) =f 


Negation of statement "If AABC is right angled at B, then AB? + BC? = AC2" is 
(1*) AABC is right angled at B and AB? + BC? # AC?. 

(2) AABC is right angled at B then AB? + BC? # AC?. 

(3) AABC is right angled at B or AB? + BC?  AC?. 

(4) AABC is right angled at B and AB? + BC? =AC?. 

wart "afe AABC, BU Wap & dd AB? + BC? = AC?" GI TORI 8— 
(1*) AABC, B Ue BAaly & sie AB? + BC2 # AC2. 

(2) AABC, BU WAH & a AB2 + BC? # AC? 

(3) AABC, Bu Wawl & A AB? + BC? # AC?. 

(4) AABC, B U& WaHIt & sie AB? + BC? = AC?. 

Given Statement is 

(AABC is right angled at B) = (AB? + BC? = AC?) 

Its negation is 

(In AABC, AB? + BC? = AC?) = AABC is not right angled at B. 

fear Ta Her 8 

(AABC 4 Bux want 8) = (AB? + BC? = AC?) 

SUH) ARIAS HAA SPT | 
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16._ 


Sol. 


17._ 


Sol. 


18. 2 


Sol. 
Hindi. 


19._ 


/\ 


(AABC, 4 AB? + BC? = AC?) > AABC, 4 BW GAH el Z| 


p : you want to succeed 
q: you will find a way 
then the negation of ~(p v q) is 
(1) If you want to succeed then you can’t find way 
(2*) If you don’t want to succeed then you will find a way 
(3) you wan't to succeed and you find a way 
(4) you wan't to succeed and you don’t find a way 
pS Whet Sal Aed z1| 
Q: atl UH WHT Va PAT BT 
~(p v q) BT AHRIH 8 
(1) afe srg Goat SA Bled el, Ta sol UH ator Ua Fel HAT SPT | 


(2*) afe am Woe Ael Sl Aled Bl, Ts Sy VS apr Ua Hey | 
(3) afe sia Ghat Fel SA Ted et SR srg VH alaq Gar Hei | 
(4) afe arg Get Tel SAT Ted eB BR sg UH WHT Val Al He | 
~(pvq)=~p>q 


Negation of (~ p > q) is 
(~p > q) @I AHR 8 


(1)~pv a (2) ~ (pv q) v (p v (~p)) 
(3*) ~ (pv gq) A (Pv (~p)) (4) (~ py q) A(p v~ q) 
~(~ Pp > Gee 

~ (pv q) 


clearly option (3) is correct eecdar famed (3) Fel 81 
~(p vq) a (pv (~ p)) 

~(pvq)a T 

~(Pv q) 


ill 


Contrapositive of statement “If you watch television, then your mind is free" is 

(1) If your mind is free then you are not watching television 

(2*) If your mind is not free then you are not watching television 

(3) If your mind is not free then you are watching television 

(4) If your mind is free then you are watching television 

ert  ufe arg celftor dead é a arya fear axiaron ef oral 8” oT UfsoRafta ern 
(1) afe aroer feart arate & al ong eeflfaor vel cw we 

(2*) fe srger feart aeraron vel & al ary ccifaur Fel CE ve =| 

(3) afe ager fart aero Ael & al ag coitfaorm oy ve z| 

(4) afe soe feart aaron & al ono eeflfaor ew xe s | 

Statement p > q and its contrapositive ~q > ~p are logically equivalent and give same meaning. 
RA pg vd stor waist ~q—> ~pcifha ger 8 Vd War set wad & | 


Consider the following two statements : 

P : lf 7 is an odd number, then 7 is divisible by 2. 

Q: If 7 is a prime number, then 7 is an odd number. 

If V, is the truth value of contrapositive of P and V, is the truth value of contrapositive of Q, then the 
ordered pair (V,, V,) equals : 

(1°) (F, T) (2) (T, F) (3) (F, F) (4) (T, T) 

ar fo ft at Her 

P:afe 7 um faya den &, ca 7,28 forfora 8 


Q: af 7 ump area Gens, ad 7m fas Gen? | 
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afe V,, Por sfauRaftia ot aaa aM & sik Q oT ufauRaftia or cad AR V, 8, da (V,, V,) wf 
aa a 
CPF, 1) (2) (T, F) (3) (F, F) (4) (T, T) 
Sol. Statement P is False 
Herd P oes 2 
Statement Q is True. 
HH Qua és 
V,=F 
V,=T 
20._ Thecontrapositive of the statments " If | am not feeling well , then | will go to the doctor" is 
(1) If | will go to the doctor then | am not feeling well. 
(2*) If | will not go to the doctor then | am feeling well. 
(3) If | am feeling well then | will not go to the doctor. 
(4) If | will go to the doctor then | am feeling well. 
eo a ufaakatta & "ule 4 sear yey al Hx vel & da 4 fafhes & WS Te" 
(1) afe 4 fafecae @ ure ule da A seer FeqE ael HX YET =| 
(2*) ufe 4 fafoere & ore sel UST Ts A stew ASYM HY VET =| 
(3) afe 4 steer ASG Fel HY Yel & ad 4 fofheary H WS Fel SAT | 
(4) afe 4 fafhere & UN UST dst A seal AEA HX ET | 
Sol. | Contrapositive of statement p > q is ~g=>~p 
er p>qeari ufaoRatia ~q>~pel 


21._ ~~ Let p : Team India plays well ; q : Virat Kohli is the captain, then the contrapositive of the implication p 
— q in the verbal form is- 
(1) If team India does not play well then Virat Kohli is not the captain. 
(2) If Team India plays well then Virat Kohli is not the captain 
(3) If Virat Kohli is not the captain, then team India plays well. 
(4*) If Virat Kohli is not the captain, then team India does not play well. 
aM p: cH ghar steer Ged! & ;q : fare Hlechl SAM &, Td pg w WdukRafdd wy se 
(1) afe 24 sfsar aear sel Worl & aa faxte Hlech Hua ae FI 
(2) fe dH fsa seer Geri & da faxte Glecil Has sel S| 
(3) afe fare orecit our adi @, aa dH sfeu seer Gard 2 | 
(4*) afe forte oleci mur sel 8, da cH gfsar sear del Gerd! é | 
Sol.  Contrapositive of (p — q) is (~q — ~p) 


22.% The negation of the statement “There exists a number which is equal to its square” is 
(1) There exists a number which is not equal to its square. [Revision Plannar] 
(2) There exists no number which is not equal to its square. 
(3*) There does not exists a number which is equal to its square. 
(4) The square of a number is greater than the number. 
wor “wp Ul Gen sac 4 8, Ul Ta GH Gl G aa 8 Hl AGNI Haq e- 


1) WH UH Gen aka 4 8, OT waa G Tt G aeray ae Z| 
2) org A Ut Gen aac 4 vel 8, TH waa G aT H aeray sel BI 
(3*) org A Vel Gen aRacd 4 aes, Ul wa G a G aay | 
(4) fol den or af sa Gen S ast ea 21 

Sol. By using concept of quantifiers 


PART - ll : MISCELLANEOUS QUESTIONS 
anu: fafaer Wer & WA (MISCELLANEOUS QUESTIONS) 


Section (A) : ASSERTION/REASONING 
ws (A) : 6U4/HR 7 (ASSERTION/REASONING) 
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DIRECTIONS : 
Each question has 4 choices (1), (2), (3) and (4) out of which ONLY ONE is correct. 
(1) Both the statements are true. 
(2) Statement-I is true, but Statement-II is false. 
(3) Statement-I is false, but Statement-II is true. 
(4) Both the statements are false. 
Freer: wets wear H 4 flercd 21 (1), (2), (3) cen (4) 2, ferva S Pres wwe we 2 
(1) QA He ae FB | 
(2) SIA-1 GI 2, WY HAA ae BI 
(3) HAA-[ SAIS, WY HAA UI z | 
(4) Ql He say Z| 
A-1. Statement - 1 : ~ (A <~B) is equivalenttoAoB. 
slalomona 2: Av (~(A ~B)) a tautology. 
ert: ~(Ao~B)G gel ASBe 
UA-2 : Ae (Av ~B)) Greed 8 
Ans. (1) 
Sol. Statement- 1:24 — 1 


A B ~B AoB |Ao~B 
T F T TT 
F T F T 
T T F T F 
T T F 
so statement - 1 is true sufere HI 1 Ges 
Statement -2 a4 2 
Av (~(AA ~B)) 
Av (rA vB) 
=(Av~A)vB 
=tvB 


=t 
Statement (2) is true. P84 2 WA 


mul 
na 


A-2. Let p and q be any two propositions. 
Statement 1: (p >q)<@qv ~pis a tautology. 
Statement 2: ~(~p Aq) a (pv q) oo pisa fallacy. 
AMT p dat q alg at Bet S| 
peq-1 + Cae nd Ne Grated 8 | 
IA-2 : ~(~p aq) a(pvq) op we ecamnes farrfefed 2 | 
Ans. (2) 
Sol. S1:(p—>q)< (pv ~q) = (~p vq) © (~p v q) = tautology so S1 is true 
S2:~(~paq) (pv q) <p 
= (pv ~q) Ap) v ((Pv ~Gq) 1g) 7 p=pvqep 
true when p is true & q is false 
pu se queade 
S2 is incorrect 
S2 Tera @ 


A-3. Statement-1 : Consider the statements 
p : Sachin Tendulakar is a good cricketer. 
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q : Mukesh Ambani is a rich person in india. 


Then the negation of statement p v q, is ‘Sachin Tendulakar is not a good cricketer and Mukesh 
Ambani is not a rich person in india". 
Statement - 2 : For any two statements p and q 


~(P vq) = ~pv ~q 
@poa-1 : Fafeftea gaat ue fear wife | 


p: Ufa Aga VH sear faex 2 | 
Q: FHT sar aed oT UH opie ales 2 | 
aw or pvqal fir wr 8 “p: af agaHe wH sree foex sel 8 GM FHM sal WRG HT VH 


oar wafea ae 2 | 
pe-2 : feel al HI! pas qe fay 
~(P v q) = ~pv ~q 
Ans. (2) 
Sol. =~ (pvq) = ~ p * ~ q = Sachin Tendulakar is not a good cricketer and Mukesh Ambani is not a rich person 


in india So statement-1 is correct and statement 2 is false. 

Hindi. ~ (pvq) =~p~q = leas dgaary Yo sear fer el 8 GM YoU Sel Ad GI Yo ai afaa ae 
@| Ad: PIA-1 UI Ss AR Herd 2 sey Z| 

A-4._ Statement -1 : ~(p © ~q) is equivalent to p< q 

Statement -2 : ~(p < ~q) is a tautology 

PM -1:~(po~g),pogqs Iai zl 

PMA -2 : ~(p  ~q) FaRTara s | 

Ans. (2) 

Sol. — Truth table for the logical statements in statement-1 


wr 14 gel ord & fy aaa ach 


p q =q oe <> 7a) pg 
T T F F if il 
T F if Tr F F 
F T F at F F 
F F Tl F T F 


~(p < ~q) and p — q are identical 
~(p o ~g) IR pog ges z! 
Also ~ (p < ~q) is not a tautology as all entries in its column are not T. 
~ (po ~q) Fgufed ae 8 SUG TTS F a sraaa T sel 21 
.. statement-1 in true but statement-2 is false 
. SAA-1 GI SB WY GAA-2 Weld | 
A-5._ Statement-1: The type of “OR” used in the statement “You may have a voter card or a PAN card for 
your identity proof” is inclusive OR. 
Statement-2 : Inclusive OR is said to be used in a statement if its component statements both may 
happen together. 
Seq-1 : “so We Vea warftia oe @ foe Ada Ved va a UGS B Uo 8” 4 yam fea 
TH “ar va “aaferdt a” & 
wu-2 : fafa or var wer 4 far orn @ ale same GVH Be Sr U4 eT | 
Ans. (1) 
Sol. Statement-2 is correct definition of inclusive OR and also the correct reason of statement-1 


mor-2 “aaa a” a ufaa uRam & a aie wel Hera-1 2 


Section (B) : MATCH THE COLUMN 
rs (B) : rata ol Gaferd Hifery (MATCH THE COLUMN) 


B-1_. Column -| Column - Il 
(A) ~ (~ pAq) is equivalent to (p) pv (paq) 


IN Resonsence” 


Educating for better tomorrow MAINMR- 20 


Toll Free : 1800 258 5555 "CIN: UB0302RI2007PLC024029 CIN: U80302RJ2007PLC024029 


Mathematical Reasoning / A\ 


(B) pa (pv q) is equivalent to (q) t 
(C) (pA q) v [~ pv (pa~ Q)] is equivalent to (r) py~q 
(D) (p Aq) > p is equivalent to (s) (~paq)vt 
ica - | orca - Il 
(A) ~(~pag)o Gea’ (P) = pv(paq) 
(B) pa (Pvg)% gare (qq) ot 
(C) = (pag) v [- pv (PA~Q] * Teas (r) = _pyv~q 
(0) (pq>pe gare (s) — (~paq)vt 
Ans. (A) > ('), (B) — (p), (C) > (s), (D) > (q) 
Sol. (A) ~(~p Aq) = ~(~p) v ~ gq =p v ~q (using Demorgan law St aria fa) 
(B)p ~ (P vq) =(P A p) v(P A Q) = Pv (paq) 
(C) (pA q) v [~py (pa~q)] 
=(p a q) v[(~pv p) A (~pv ~q)] 
=(p a q) v [ta (~pv~q)] 
=(p A q) v(~pv~q) 
=(pr q) v[~(pa Q)]= 
also dal (~paq) vt = 
P| 4|prq|(prq)>p 
TIT T 
TI|F| F T 
F/T] F T 
(D) F/F] F T 


Section (C) : ONE OR MORE THAN ONE OPTIONS CORRECT 
wus (C) : UH A YH G sii Gel facd WH ONE OR MORE THAN ONE OPTIONS CORRECT) 


C-1.z% Which type of sentences are not logical statements. 

(1*) Imperative sentence (Expresses a request or command) 

(2*) Exclaimatory sentence (Expresses some strong feeling) 

(3*) Interrogative sentence (Asks some question) 
(4*) Optative sentence (Blessing & wishes) 
[Revision Plannar] 

frafatad 48 fea yor & wer afea wer ad ed — 

(1*) neta ar feet Gi HRA Tel (MAAT Ul Pee Aad HA Aci) 

(2*) fasrafedtere Her (Hodd AAs HI Aad HA ici) 

(3*) Wetara Hears (FAH WA UST WAT zt) 
(4*) ameffare Hert (aiifare Va Yaraay Aad Hy ach) 

Sol. By definition of 'statement’. ‘Maa’ HI GRATST SRR | 
C-2. Which of the following statements is using an “exclusive Or” ? 

(1*) A polygon is concave or convex. 

(2) To apply for a driving license, you should have a ration card or a passport. 

(3) The office is closed if it is a holiday or a Sunday. 

(4*) | will take leave and stay in home or | will go to office. 

Pra a ore wer “fear a” oT uel vat 8 ? 

(1*) WH Fey Vaa BW aaaet F 

(2) Get VAM Ua UT Se & fay sas Us WI Gs a ud eat afey| 

(3) aaa da 8 afe wedl 8 a faa Z| 

(4*) ¥ wedl tar oe we ve aT 4 siiftra TST | 
Sol. Polygon cannot be both concave and convex 
Hindi. aeyot Sde Vd sada aal wel BY Gea 
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C-3.z._ In which of the following compound statements, the connective “or” is exclusive? 
(1*) If x is a real number then x is either rational or irrational. 
(2) If x is an integer, then either x > Oorx <0. 
(3) If x is any real number, then either x > 0 or x <0. 
(4*) Lines are said to be parallel If they are non intersecting or coincident. 
Pray oben wer “fearor a” or uel wart & ? 
(1*) afe x aeafae & ae we aT a URAG a aoRAg erm 
(2) afe x wots 8 da x>O0Mx<O0 
(3) afe x tH aRafam Wem @ dd x>Oora x<0 
(4*) Tae VAR Heal & ale ¢ suftadew a wad a 
Sol. x cannot be both rational and irrational 


Hindi. x uRaa aan aoa eal set el wea 


C-4_ Which of the following is a fallacy 
fra 4 a alr farefed &— 
(1) ~(p > q) = (~p ~q) (2°) (pA~q) A (~pvq) 


(3*) pA~p (4*) (pA~ q) A (~paq) 
Sol. 1 


T 
so statement is not a fallacy sufere wer farifefed adi 8— 


2) (PA~q) A (~py q)=((PA~q) A ~p)v((pA~q) ~q) =((PA ~p) v ~q) v (pA (~q” q)) 
=(far~g)v(paf)=tvisgft 


(PA~q) A (~prq) =(PaA~p) A (~q Aq)=f a f=f 


C-5_ tatement p : "An equilateral triangle is equiangular" then negation of statement p is 


cS) 
(1*) An equilaterial triangle is not equiangular 
(2*) It is false that an equilateral triangle is equiangular 
(3) It is not the case that an equilateral triangle is not equiangular 
(4*) There exist at least one equilateral triangle which is not equiangular 
Hind) a4 p: "Aas Syst A GMT aise elt 8" Id GAA p Ol AHRIGH He e— 
(1*) waarg fargo A Her serax Aet eld @— 
(2*) ae Ted 8 fe wag Srp G HT arax eld 8— 
3) va og Rafa sé at ararg Hrypo } HIT aerax ael S— 
(4*) oa @ oF Ve VHarg faye gu Vo @ for HIM AM el s— 
Sol. Obviously 


z. Marked questions are recommended for Revision. 


~ fared Uea drew ara wea 2 
PART - 1: JEE (MAIN) / AAEEE PROBLEMS (PREVIOUS YEARS) 
APT - 1: JEE (MAIN) / AIEEE (feel asf) @ We 


1. Let p be the statement °x is an irrational number’, q be the statement “y is a transcendental number’ 
and r be the statement ’x is a irrational number iff y is a transcendental number”. 
Statement-1 : ris equivalent to either q or p. 
Statement-2 : ris equivalent to ~ (p< ~ q). [AIEEE - 2008, (4, -1), 120] 
(1*) Statement-1 is False, Statement-2 is True 
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Sol. 


Sol. 


Sol. 


/\ 


(2) Statement-1 is True, Statement-2 is True ; Statement-2 is a correct explanation for Statement-1 
(3) Statement-1 is True, Statement-2 is True ; Statement-2 is NOT a correct explanation for Statement- 
{ 


(4) Statement-1 is True, Statement-2 is False 
AM pte wa 8 fh x wp sokay Wen 8 aM guy Ha & fh “y vw faery safe (transcendental) 


wea 8 aa r we wm & f— *x we soRag wen & afe a Saat ae y wp fay aaRag 
(transcendental) WET z | 

PI: PA r, HA gu pH Wage zs 

PYA-2 : HA 1, HA ~ (p S~ q) H Waged s | 

(1*) SIAq-1 sraeT &, HIA-2 WaT Z| 

(2) HIA-1 UI 8, SIA-2 UI B ; HIA-2, HAA-1 HT Gel TlH zs 

(3) IA-1 UI 8, SIA-2 GI B ; PAA-2, HIA-1 HT Gel Tlpey ae 2 
(4) Iq Ua 8, HIA-2 gay S| 

Given statement r =p q 

Statement - 1 : r, = (pq) is not equilvalent to pq 

Statement - 2: 

fea Wa Pir =poq 

HIF - 1:1, = (pq) > Gea poqaed z 

HI - 2: 


> | «(i 


CaS T 
7 | Er 
F[LFILTt/e ii ij 


Hence statement - 1 is false and statement -2 is true 
aed: HIA- 12 BR Het -2 eI e— 


The statement p > (q > p) is equivalent to [AIEEE - 2008, (4, -1), 120] 
a p> (q>p) Ha 4 S fad waged & 
(1) p > (p = q) (2)p > (p > q) (3°) p > (pv q) (4) p> (paq) 


Pesce Pop 
eae 
F —— 


Statement -I ~ (p © ~ q) is equivalent to p < gq. [AIEEE - 2009, (4, —1), 120] 

Statement -Il ~ (p © ~ q) is a tautology. 

(1) Statement-1 is True, Statement-2 is True; Statement-2 is a correct explanation for Statement-1. 

(2) Statement-1 is True, Statement-2 is True; Statement-2 is NOT a correct explanation for Statement-1 
(3*) Statement-1 is True, Statement-2 is False 

(4) Statement-1 is False, Statement-2 is True 


PHM -l~ (po~q) WM pogwgese 

PAI ~ (p  ~ q) Frwfe (tautology) & 

(1) xq—-1 Gea &, PAA-2 TT 2 | HAF-2, HAA-+1 HT Wel THe z| 

(2) IA Uy 8, SIA-2 GI B ; PAA-2, HIA-1 HT Gel TlHey ae 2 
(3*) PIA UI B, PAA-2 sae | 

(4) SIA-1 seed B, HIA-2 UI B | 

Statement-1 : 
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| op | a | peg |~(peo~q)| pod | 
a 


Statement-2 : False. 


4. Let S be a non-empty subset of R. Consider the following statement : [Revision Plannar] 
P : There is a rational number x € S such that x > 0. 
Which of the following statements is the negation of the statement P ? [AIEEE - 2010, (4, —1), 120] 
(1) There is no rational number x € S such that x < 0. 
(2*) Every rational number x ¢ S satisfies x < 0. 
(3) x eS and x <0 = xis not rational. 
(4) There is a rational number x € S such that x < 0. 
aM S,R OI ve aRat soaqedy 8 | frafakea wee ot offer : 
P:vm uRAag den xe Swe fH x50. 
yee Por freifettad 4 8 alta wee fsa (negation) & ? 
1) tH ae cRag ae x e S sel 2 foram fer x <0. 
(2*) uetm RAG det x e SH fey x<0 21 
(3) xe Saat x<0 = x URAg Gen el FI 
(4) vm URAG Gen x e SUH 2 fH x<0. 
Ans. (2) 
Sol. P : At least one rational number x € S such that x > 0 
Negation : all rational numbers x < S are x <0 
Hindi. P: a4 & Yo URAa Gen xe Sul fh x>0 
fsa : ai oRag Gea xe S,x<08! 
aa: Wel fret (2) 81 


5.3 Consider the following statements [AIEEE - 2011(1), (4, -1), 120] 
P : Suman is brilliant 
Q : Suman is rich 
R : Suman is honest. 
The negation of the statement “ Suman is brilliant and dishonest if and only if Suman is rich” can be 
expressed as : 


Prat wot oe flare afer | 

P: aa ufearenei @ | 

Q: GHA sae | 

R: gaa Samer 2 

HO “GHA WiceMell & Aa a4 & Ue six Gace ale Yaa aR & "or se fers oT God z : 

(1)~P*(QQ~R) (2%) ~(QQ(P*~R)) (8)~QG~P°R (4) ~(P4~R)oQ 
Sol. Negation of (PA~R)<@Qis ((PA~R) < Q) ~ ((PA~R)@Q) 

It may also be written as ~ (Q<>(Pa ~R)) 

(P A ~R) 6 Qo fia ((PA~R) & Q)~2 

eq ~ (Qa (PA~R)) ae SA fers Ted =| 


6. The only statement among the following that is a tautology is- [AIEEE - 2011(II), (4, -1), 120] 
fray daa de Ha GT yrefed (tautology) @, & : 
(1) Aa(AvB) (2) Av (AaB) (3*) [AA(A>B)] 3B (4) Bo>[Aa(A->B)] 
Sol. 
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A 


B]AAB|Aa(AvB) |] Av(AAB) |A B) >B/B>[Aa(A>B)] 


min al> 
maa 7|o 


maa4-4< 


m1oAm T> 


HAA) 


AaAmda 


7. The negation of the statement [Revision Plannar] [AIEEE - 2012, (4, -1), 120] 
“If | become a teacher, then | will open a school’, is 
(1*) | will become a teacher and | will not open a school. 
(2) Either | will not become a teacher or | will not open a school. 
(3) Neither | will become a teacher nor | will open a school 
(4)I will not become a teacher or | will open a school. 
fra oo a five 
“‘afe H sea gaat &, a 4 wep foes Glee” : 
(1*) 4 sear ap den 4 frente set Sree | 
(2) a at 4 searme sel ae a a A foercta Slee | 
(3) 7 4 searme apn sik 4 él 4 fderaa wre | 
(4) 4 sae vel de a 4H faery Glee | 
Sol. Let p : | become a teacher 
q : | will open a school 
Negation of p > q is~(p>q)=p*~q 
i.e. | will become a teacher and | will not open a school. 
Hindi. 4H p: ae 4 seam daa & 
q:4 we fees Bier | 
p OT TORI > q BM ~(p >q)=p*~q 
aa 4 eae apr cen 4 foereta sel Sle | 


8. Consider [Revision Plannar] [AIEEE - 2013, (4, -1), 120] 
Statement-I: (9 A ~q)A (~p aq) isa fallacy. 
Statement-II : (p > q) (~ q > ~p) is a tautology. 
(1) Statement-I is true; Statement-II is true; Statement-II is a correct explanation for Statement-I. 
(2*) Statement-I is true; Statement-II is true; Statement-II is not a correct explanation for Statement-I. 
(3) Statement-I is true; Statement-II is false. 
(4) Statement-I is false; Statement-II is true. 
fra alfa : [AIEEE - 2013, (4, -1), 120] 
ea -I: (9 A ~q)a (~p aq) ed seed 2 
@a -Il : (p > q) (~q—> ~p) Wed Bea 2 

1) HOH] UI 8; HIA-ll GI 8; HAF-L PIA HT Pel ARAM F | 

2) HIA-] UI 8; HIA-IL UI 8; HAA-I HAA] HT Gel AST Ae 2 | 

3) HIA-] UI 8; HIA-Il seAeI B | 

4) HI Bal 2; HII GI FI 

Sol. Statement-ll: (p—>q)<@(~q—->~p) 


=(p > q) @ (p> q) 
which is always true 
so statement -Il is true 
Statement-l: (pA~q)A(~p A q) 


( 
( 
( 
( 


=PA ~Qa~p aq 
=PA ~par~qg aq 
=faf 


so statement -l is true 
Alternate 


Statement-Il: (p > q) <> (~q- ~p) 
IN Resonesnce” 


Reg. & — Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


Educating for better tomorrow MAINMR- 25 


Toll Free : 1800 258 5555 "TCIN: UB0302RI2007PLC024029 : U80302RJ2007PLC024029 


Mathematical Reasoning / A\ 


~q-— ~ pis contrapositive 
of p > q hence (p > q) © (p> q) 
will be a tautology 
statement-ll_ (p ~q) (~p q) 
| og | P*~q | ~p%q | (p*~q)*(~p*q) 
ee ee ee eee ee 


Hindi. 
Holl : (p > q) & (~q > ~p) 
= (p> q) @ (p> q) 
fe wed UI 
safer Has -ll Gea BI 
Set al (PA~q) A (~paq) 
=PA ~QA ~Ppraq 
=PA ~PA~qaraq 
=faf =i 
safer Has -l Gear SI 
ferred 
Poll : (p > q) @& (~q > ~p) 
~qo~pfaakatta | 
Pp > q SI: (Pp > q) — (p— q) 
gaefed eri 
Hut -l (PA~q) A (~paq) 
[es 
_ =: 
9. The statement ~(p <> ~q) is: [Mathematical Reasoning] 
[JEE(Main) 2014, (4, — 1), 120] 
(1) a tautology (2) a fallacy (3*) equivalent to p<>q (4) equivalent to ~p<q 
~(p  ~q)e: 
(1) YH Yasha (tautology) (2) (Hh ScaqHTa (fallacy) 
(3*) poqe Gea (4) ~poge Ja 
Sol. Method-1 : ~(p < ~q) 


Method-2 : logically equivalent of ~(p © ~q) oI aifhs Wim ispoqge 
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10. The negation of ~ sv(~r As) is equivalent to [Revision Plannar] 
[JEE(Main) 2015, (4, — 1), 120] 
(1) sar~r (2) SA(f A~S) (3) sv(r v~s) (4*) sar 
~sv(~ras) oT ees Aged 8 [JEE(Main) 2015, (4, — 1), 120] 
(1) Sarr (2) SA(r A~S) (3) sv(r v~s) (4*) Sar 
Sol. ~sv (~r as)=(~Sv ~r) A (~S vS) 

~(Sarnat 

~(SA r) 
So negation is s r. Safay APRA SI sar. 

11. The Boolean Expression (p 4 ~ q) vqv( ~ p A q) is equivalent to : [JEE(Main) 2016, (4, — 1), 120] 
{el @ Burm (Boolean Expression) (p ~ ~ q) vqv( ~ pAq) HT FAGes & 

(I)paq (2)pv q (3)pv~q (4)~paq 

Ans. (2) 

Sol. [(p_ ~q) vig) vy (~p ~q) 
= (PA q) A (~qv q)v (~pq) 
=(p q) A [tv (~paq)] 
=(pa q)at 
=P Aq 

12. The following statement [JEE Main 2017] 

(p > gq) > [(~p > q) gq ]Jis: [MRCD] MOD XIil JP* * 
(1) a tautology (2) equivalent to ~p—>q 
(3) equivalent to p > ~ q (4) a fallacy 

fA Her [JEE Main 2017] 
(p> q) > [(-p>q) >q Jis: 

(1) ve YAR (tautology) & (2)~poqgeh wager 

(3)p>~qh Waged 8 (4) tH ecayre (fallacy) & 
Ans. (1) 
Sol. (p>q)>[(~p>q)>q] 

(Pp > q) > (Pv q) > q) 

(Pp > q) > ((~pa~q) vq) 

(Pp > q) > ((~pv q) A(~qv q)) 

(p > q) > (Pp > q) which is tautology YH YAwfat (tautology) & 

13. If the Boolean expression [JEE(Main) 201 Online (09-01-19),P-1 (4, — 1), bey 
(p ® q) A (~p © q) is equivalent to p , q, where @, © € {v, a}, then the ordered pair (® = is: 
ufe yea Aare (p © gq) a (~pOq),prqe Gea & ve ©, Vey, Hz, at Pia BH (® OO) @ 
(1) (A, ) (2) (v, v) (3) (v, A) (4) (a, v) 

Ans. (A) 

Sol. Check all option repeatedly Va famed a vita He aw 


/\ 


(i) (A A B) A (~A v B) = AA(B AC Av B)) 


=A a(B)= AaB 
= (i) is correct ((i) et 8) 
ii) (A A B) A (eA « B) = (Aa~A) AB 
=f~aB=f 


(iii) (A v B) A (~A v B) = 
(iv) (A v B) ~ (~A v B) 


=Bv (An ~A)=Bvfef 
=> only (4) is correct (haa framed (4) wet 8) 


Reg. & ———e Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


Toll Free : BID 558 SSP GIN UaDSD 258 5555 "CIN: UB0302RI2007PLC024029 CIN: U80302RJ2007PLC024029 


Resonsence® 


Educating for better tomorrow 


MAINMR- 27 


Mathematical Reasoning / A\ 


14. Consider the following three statements : 
P : 5 is a prime number 
Q : 7 is a factor of 192 
R : L.C.M. of 5 and 7 is 35. 


Then the truth value of which one of the following statement is true ? 


fra dm oot ux faa afer : 


P 5 Ub AST GET Fz | 
Q Ue 192 Hl lH WTS 8 | 
R 5 dat 7 mT L.C.M. 3581 


a FF FO OIA G WH GM OG PIM (truth value) des (T) s ? 

[JEE(Main) 2019, Online (10-01-19),P-2 (4, — 1), 120] 

(1) (~P) v(Q~R) (2) (PA Q)v(~R) (3) P v (~Qa R) (4). (~P).A(~Q a R) 
Ans. (3) 
Sol. Pistrue, dae 

Q is False aaa @ 

Ris True da & 

(1)Pv(~Q*R)=Tv(TAT)=T 

(2)FA (TAT) =F 

(3) (TVF)SF=TAF=F 

(4\F*(TvT) =F %T=F 


15. The Boolean expression ((P.Aq) v (pv ~ Q)) A(~ pA ~ q) is equivalent to : 
geily av (Boolean expression) ((pAq) v (py ~ q)) A(~pr~ gq) I A fo Gea &, de e- 


[JEE(Main) 2019, Online (12-01-19),P-1 (4, — 1), 120] 


(1) (~p) A~ q) (2) paq 
(3) pv(~q) (4) pa(~q) 
Ans. (1) 


Sol. 


({(e.4) vpkv {(p aq)v ~a})a ~ (pv q)=(pv {(py ~ a) (av ~ a}), ~(pv a) 
(pv {py ~q}), ~(pvq)=> (pv ~q)a~(pvq) >~(pvq) => ~pa~q 
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PART - |: PRACTICE TEST PAPER 


aM -1: 3°aT8 WA Ta (PRACTICE TEST PAPER) 


JEE(Main) Pattern Practice paper (30 SCQ, 1 hr, 120 Marks). 


This Section is not meant for classroom discussion. It is being given to promote self-study and self 
testing amongst the Resonance students. 


Max. Marks : 120 Max. Time : 1 Hr. 


Important Instructions : 


1. The test is of 1 hour duration and max. marks 120. 

2. The test consists 30 questions, 4 marks each. 

3 Only one choice is correct 1 mark will be deducted for incorrect response. No deduction from the total 
score will be made if no response is indicated for an item in the answer sheet. 

4. There is only one correct response for each question. Filling up more than one response in any 
question will be treated as wrong response and marks for wrong response will be deducted accordingly 


as per instructions 3 above. 


ye wus we 4 faa fare @ fey ael &/ FE Hae KA Heard aN ee aw ala tolaea faeneffal F wed w 
ferme & | 


Max. Marks : 120 Max. Time : 1 Hr. 


oo 
wat ol sail 1 ae 8, dem affects sie 120 8 | 

su Wat URaaT A BOUT S| Weld 4 aH a eI 

3. Hara Vw flor Wel | WIS WAI H Ted Sax w fed 1 aim fea urn! afe vax yRaar 4 fod we 
OT Gay Tel fea TA st a Ga ya G oly Hele sel fo oat | 

4. WAG VA HI Haat UH ef Tel Sax o1 VH U sill Gaye oa W OA Tela Gok AT oT se wolad 
Fre 3G ATA sth ore fers oa | 


1. Choose the incorrect alternative 
(1) p =| study and | pass 
~p =Either | don't study or | don't pass 
(2) p = If she come then she will get bonus 
~p = She come and she will not get bonus 
(3) p = He plays if and only if his father permits 
~p = Either he play and his father does't permit or he does not play and his father permits. 
(4*) p=4+3>2 and4+3<9 
~p=44+3<2 or 4+3>9 
Tet fret wr gfe — 
(1) p= 4 seq oe & oie A ait at =! 
~p=a a ¥ aegas adh Heo a A oth set eto EI 
(2) p=afe de andl & ad de ae ure aed | 
~p =e oil 8 ale saa oer set Hed 2 
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Sol. 


Sol. 


Sol. 


Sol. 


Sol. 


/\ 


(3) p=de Wad @ afe six Gace ufe sae fla oft snsn aa 2 
~p=a a dé Gad sk sae flare sen vel Sd a ae sel Geral & sik wae flare sien 
ad 8 

(4) p=44+3>2aR44+3<9 
~p=44+3<2 W44+359 

(4) 44322 orm 4+3<9 


Which of the following is not a statement ? 


(1) Three plus two equals six (2) Three plus two equals five 

(3*) Tomorrow is tuesday (4) There are 380 days in an year 
fra a 8 alta waa el & — 

(1) fa 4 a VISA WB: ona 21 (2) fH 4 a BISA UW Ute sn 2 
(3*) Get ATceaAR z | (4) vm a¥ 4 380 fea ed 21 

(3) => can be true or false Wa A sae Sl WHal zs! 


Identify use of inclusive OR in one of the following 

(1) Two lines intersect at a point or are parallel 

(2) An year has 365 days or 366 days 

(3*) To visit America, you need a passport or voter ID. 
(4) None 


Sars a or soar fat AS aes fea 4 gon BI 

1) at Feary ve ferg ue uftede el & a Gar 2 

2) wh ay F 365 fea a 366 fea eld 2 | 

3°) aRer oA @ fee areal ure a AAA Vea TA OI sazana ell 21 
4) sa4 OU Oly Aet 


3) If both passport and voter ID is present, you can visit America. 


aR AdeH Vea wa ai S al aa aaRar ol Wad ze | 


( 
( 
( 
( 
( 


Find truth of statement : 
If sun rises in the west then 2+ 2=6 
(1) False because Sun rises in the East (2*) True 
(3) Can't determine (4) It is false because 2+2=4 
FT HI hl Ua AM z : 
afe yt uRaa 4H seu eal & dd 2+2=6 
(1) aca waif Bei od A veg eta e! (2*) wa 
(3) Sd Fel GY WHd (4) ae Wed & Fife 242-4 
pq 
F F=> True 
Which of the following statement doesn't convey same meaning as 
p = if anumber is odd, then its cube is also odd 
(1) Anumber is odd implies that its cube is odd. 
) A number is odd only if its cube is odd. 
) If cube of a number is not odd, then the number is not odd. 
*) For the cube of a number to be odd, it is necessary that the number is odd. 


fra a 8 alta oe war sel wr facia at & — 

p=afe wp Gen fsa @ aa sual oa MH fava é 

(1) vm Gen faa 8 aa sual sei @ f& suo aa wf faya 8 

(2) ve Wen fava 8 afe ak Goa ale saat wa fava 2 (3) afe Gen a ua fasa adi @ aa 
Gen fava wel 8 | 

(4*) Gen wr ua faa eA & fey ve snqvam 8 fe Gen fasa Z| 

(4) It is not necessary condition ue srazan vita ae 8 | 


(2 
(3 
(4 
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6. 


Sol. 


10. 


Sol. 


11. 


Sol. 


12. 


/\ 


Identify the necessary and sufficient conditions for if you pass the exam then you will get good 
college. 
(1) Necessary is :" pass the exam" sufficient is: " getting good college" 
(2*) Necessary is :" getting good college" sufficient is: " pass the exam" 
(3) Necessary is : " not getting good college" sufficient is" pass the exam" 
(4) Necessary is :" not pass the exam" sufficient is: " getting good college" 
‘afe am alent F ure ed et as a al aor afer fae’ & fey sravam sie vata ufaaea a 
Teahay 
(1) srazae uftes "ute A ure eran" vata ufdar "sree ptetot fac" 2 | 
(2*) arava ufta-s "seer terol fier" cater vfs " wen A ure era" 8 | 
(3) savage Ufa “seer pera wel Fea" vata vides "wen F ure era" s | 
(4) srazan ufteer "wen A ore sel er" vate ufsaes" seer ateror fer" 2 | 
p—-q _ :qis necessary for p 
p is sufficient for q 
Pp oq :q,pe@ fry sagem 8 
p,q fee gata 8 | 


) 


Negation of (~pvq) is 

(~pvg) SI AHR & — 

(1)pvq (2) pv~q (3") p ~q (4)~p~q 
De - Moivre's law (&: 41aday fz) 


(~pvq) A (~pa~q) is equivalentto @ gcea es 


(Ijpaq (2) ~(p A q) (3*) (~p A ~q) (4)~p q 
By Algebra Storm (~p vq) *(~p ~g)=~pa ~q 


Negation of "Every Indian Speaks Hindi" is 

(1) Every indian doesn't speak Hindi 

(2) There exist a Indian who doesn't speaks Hindi 
(3) Not everyone in India speaks Hindi 

(4*) All of these 

“yap ARS fet Ser 8" GH AHR Prt s| 
(1) "atm ade feet set arora 2 | 

(2) Ve FRG se ver fess & fH ge feet sel storar 21 
(3) aRd 4 yee afer feed sel storm 2 

(4*) sured ait 

There exist" should be used for complete negation. 


“Sa VOR fear 8" GI Sua Gl TORI & fey erat aley 


Which of the following is not a component statement of '36 is divisible by 2, 3 and 6, ' ? 


(1) 36 is divisible by 2 (2) 36 is divisible by 3 
(3) 36 is divisible by 6 (4*) 36 is divisible by 18 
fa 4 8 Ge veo Hews ael & '36, He 2,3 av6'S fafa & ? 
(1) 36,2 a fanfera 21 (2) 36,3 4 fasfera 21 
(3) 36,6 8 faarfera 2 | (4*) 36, 18 8 fasnfra 21 


"And" connect different component statement 


“AR fats Tew Hel HI lsat 21 


(~qA q) v (pv ~p) is & — 
(1*) tautology Yasfed (2) fallacy farrfefed (3) p (4) q 
(~qa p)vtst 


Negation of p v (~p v q) is - 
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Sol. 


13. 


Sol. 


14. 


Sol. 


15. 


Sol. 


16. 


Sol. 


17. 


Sol. 


18. 


/\ 


(1 See (2*) fallacy fartferfta (3) p (4) q 
(~p) A ~(~pvq) 

(~p) A (PA~ q) 

(~Pp Ap) A(~q) =f A(~q) =f 

Negation of ~p > qis 

~p> QO TORI 8 — 

(yap ANG (2)pa~q (3) pPAq (4) ~pvq 
(“p> q)="pA~g 


Number of 'True' value in truth table of ~ pvq 
~pVg al Ua UR F Aaa! oT Ge & — 


(1) 1 (2) 2 (3°) 3 (4) 4 
p q ~pvq 

T F F 

F T T 

T T ii 

F F ii 


Negation of "2+3 = 5 and 8 < 10" Is 

"243 =5 HR 8 < 10" Hl THR 2 

(1)2+345 and aie 8<10 (2)2+3=50r8<10 
(3*)2+3450ra8>10 (4) None of these 344 G org Fei 


~(p“q)=~pv~q 


Negation of " A is in class X or B is in class XII" is 

(1) Ais not in class X and B is in class XIl 

(2*) A is not in class X and B is not in class XII 

(3) Either A is not in class X or B is not in class XII 

(4) None 

"Awa X48 A Boa XIF 2" HT TORI He s| 
(1)A ma X¥ Fel 8 Ut Ban XIlF es 

(2*) A wet X4 el & a B wen XI 4A Ae & 

(3) a aA wal X 4 al 8 MI B pan XI 4 sel ze 


4) S44 U alg Fel 

~(Qqvq)=~par~q 

Truth value of the statement "If p then q" is false when 

(1) p =true, g =true (2*) p = true; q= false 
(3) p = false, q = false (2) p = false; q= true 


Hort “Ute p a4 gq" bl Usd AA aA & VT — 

(1)p =U, q= Wa (2°) p = UW, q = ot 
(3) p= SAA, Q = FAT (2)p = Wa q= Wa 
Truth table Waal AReH 


If p : Ram is in class X 
q : Ram is intelligent 
Then, the symbolic form Ram is in class X and intelligent is 


ae =p: WA Ha XA ZI 
qi Aad wr 2 
ad, Ua wart X FS she Aad & oT ufawraa ws 


Reg. & ————r—e Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jnalawar Road, Kota (Raj.)-324005 


Toll Free : BID 560 SSP GINS UaDSD 258 5555 "CIN: UB0302RI2007PLC024029 CIN: U80302RJ2007PLC024029 


Resonsence® 


Educating for better tomorrow 


MAINMR- 32 


Mathematical Reasoning / A\ 


Sol. 


19. 


Sol. 


20. 


Sol. 


21. 


Sol. 


22. 


Sol. 


23. 


Sol. 


24. 


Sol. 


25. 


/\ 


(1*)paq (2)pvq (3) pa~q (4) pv~q 
And ait =a 


If p : Aman is happy 
q:Amanis rich 
Then, the statement, "If a man is not happy, then he is not rich" is written as 


ae =p: Wh fet |e eI 


q: tH ofa arix 8 
a, HIF z, “ale vp sett Ze wel 8 Ta de saa ael 8” ST 
(1*) ~p—> ~q (2)~q>p (3) ~q > ~p (4)q > ~q 
Lf FAP eons then 4 uu... >~p>~q 


The compound statement p — (~p v q) is false, then the truth values of p and q are respectvely 
UI SIA p> (~pvq) sae & Wd psig H HAW: Wal AMA zs 

(1) T,T (2*) T,F (3) F,T (4) F,F 

Forp >q=Fo fat =>p=true U2; q = false 3a] 


The contrapositive of p > ~q is 

p>~q al UfuRafia & — 

(1)~p=q Qrq— Pp (3*)q=~p (4) None g44 U alg el 
Contrapositive convey same meaning ufauRaftia a Gar sel & 


Which of the following is tautology 
fra a 8 ale yrefed BI 


(1) An (AvB) (2) A v(Av B) (3*) [AA(A >B)] 3B (4) B>[Aa(A>B)] 
(3) =A B A>B A(A > B) [A (A>B)] > B 

T i il ie T 

T F F F T 

F T iT F T 

F F iT F t 


Consider the following statement 

P : Ritu is lazy Q : Ritu is rich R: Ritu is selfish 

The negation of the statement " Ritu is lazy and not selfish if and only if Ritu is rich" can be expresed 
as 


am fe fet mr & — 

P: 8g arent ¢ Q: Mg omix 2 R: Og eae BI 

"Wg saree & she ware set s ule sie Gaci ale Wg wil & ” al foes aaa fos oT waa se — 
(1) ~P~ (QR) (2*)~(Qa(PA~R)) (3) ~Qa-~P (4) ~((PA ~R) © Q) 
(PA ~q) > Q =Qe (panq) 


The statement p > (q > p) is equivalent to 
Pr po(q>p) > Gea & — 


(1) P (p <q) (2) P (p >q) (3*) P (p vq) (4) P— (p q) 
p q q>p p>q-p pvq p-(pvq) 

T T T T T T 

T F T T T T 

F T F T T T 

F F T T F T 

~(p vq) v (~p Aq) is logically equivalent to 

~(PV q) V(~pAq) BI aha ger & — 

(1*)~p (2) p (3) q (4) ~q 


Resonsence® 


Educating for better tomorrow 


MAINMR- 33 


Toll Free : BID 550 SSS GINS UaDSD 258 5555 "CIN: UB0302RI2007PLC024029 CIN: U80302RJ2007PLC024029 


Mathematical Reasoning / A\ 


Sol. 


26. 


Sol. 


27. 


Sol. 


28. 


Sol. 


29. 


Sol. 


30. 


Sol. 


/\ 


(~p A ~q) v (~p Aq) = ~p (By Algebra stortfra &) 


~(p <> ~q) is equivalent to (wT Jew & ) 

(")poq (2) p< ~q (3) ~porqg (4) ~(p <> q) 
p q ~q pond ~(P <>~ q) 

T T F F T 

T F T T F 

F T F T F 

F F T F T 

If p, q, r are simple propositions, then (p Aq) (qr) is true then 

(1) p, q, r are all false (2*) p, q, r are all true 

(3) p, q are true and r is false (4) p is true and q and r are false 


afe p,q, r Gea ae e Td (pq) (qar) US Z, TW 
(1) p,q, rat ora @ (2*) p,q, rat aa 2 
( 


(3) p, q Ul Br oars B 4)p Ul 8 ag Aer sas B | 
p q r PAQ (gar) (pAq) (QAr) 

F F F F F F 

T T T T T T 

T T F T F F 

T F F F F F 


(~p Aq) vqis equivalent to (@ geil He &) 


(1)p (2") q (3) ~q (4) ~p 
By truth table (cael URei) 


Negation of statement : 

"If | become PM, then | will open more IITs" 

(1) Neither | will become PM nor I will open more IITs 

(2) | will not become PM or | will not open more IITs. 

(3*) | will become PM and | will not open more IITs. 

(4) Either | will not become PM or | will not open more IITs. 
SI GI ARIA & — 


vafe F veal ear ct # sie ort IIT wert” 

(1) aT at & Geral eto ale ar a) aie aiff IIT Slept | 
(2) 4 vearsaal el elo a 4 site afer IT wet Grew” 
(3*) 4 versal eto sie 4 site orf IT wet wei” 

(4) a at AF persaal ael SET a A sie afte IT set Grew | 
Negation of "If p then q" is pa ~q 

"afe p TI g" I AHR PIM prr~g es 


Consider the following statement 
p : Rohan is smart 
q : Rohan is poor 
The statement "Rohan is not smart or he is not poor" is equivient to 
(1°) ~pv ~q (2) pvq (3) ~(p v q) (4) ~pa~q 
art fe fret Hera @ 
p: Wed Gare 
q: Wed We | 
HOM MEA YR 8" OT de Vet Wie ae 8" G Gea s 
~p : Rohan is not smart Wet rar Fel BI 
~q: he is not poor dé wi Het | 
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PART - Il : PRACTICE QUESTIONS (SINGLE CHOICE CORRECT) 
AMT - il: SIA WE (PRACTICE QUESTIONS) (SINGLE CHOICE CORRECT) 


za Marked questions are recommended for Revision. 


1. Suppose that x and y are positive real numbers. 
Letp:x<yandq:x’?<y’, then 
(I)p=qandqap (2)pzHqandq>p (3")poq (4)p=>qand~q=>p 
afe x dan y gare afd Gea 
AMI p:x<y aiq:x*<y?, dd 
()p=qmiqap (2)paHqmq=p (3")poq (4)p>qda~q>p 
Sol. Both statements p and q are true 
so p>qandq=>p 
Pa 
Hindi. p Wd q al Ht Wel S| 
oT: p>qqdq>p 


poq 
2._ Which of the following statements among the following is a tautology. 
fra 4 8 ote ort yqefed @ - 
(1)A a (Aa B) (2*) [AA (A> B)] > B 
(3) B > [Aa (A B)] (4) An (AaB) 
A] BIA >B / Aa(A>B) | [Aa(A>B)] 5B 
THRE F F T 
F | T T F T 
Ta T T T 
F [FE T F F 
Sol. 
<a The statement p > (q > p) is equivalent to 
eM p> (q>p) Gea & - 
(1) p> (PA q) (2) p> (pq) 
(3) p> (p> q) (4°) p > (paq) 
P 1a |qep_ |p o(qp) | prq_| p>(paq) | peg p>(perq) | p>g p-(pq) 
TIT |T T T T T T T i 
FF [tT T F il T T i T 
TIF IT T F F F F F F 
F|T |F T F T F T i T 
Sol. 
4. Consider statements : 


p : 767 is divisible by 37 and 17 

q : 767 is divisible by 13 

The negation of the statement “Either 767 is divisible by 37 and 17 or it is divisible by 13” is 
(1*) Either 767 is not multiple of 37 and 13 or it is not multiple of 17 and 13 

(2) 767 is not divisible by any of 37, 17, 13 

(3) 767 is divisible by 37 and 17 but not by 13 

(4) 767 is divisible by 13 but not by 37 and 17 

Are Be 

p : 767, 37 se 174 fafa 2] 

q: 767,13 8 fafa 2 | 

Hr “A a 767, 37 se 17 8 fauna & a as 13. fawfora 8 “a qoRImH Gat 
(1*) 767, 37 38 13 G fers sel 8 Mt ye 17 she 13 HT PGT Aes 

(2) GN 767, Cet 37,17, 13 8 fais aa zs 
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Sol. 


Sol. 


Sol. 


Sol. 


/\ 


(3) WEN 767, 37 ae 17 S fenfsra & aq 13 G ae 
(4) 767,13 8 fasnfora & ueg 37 sie 17 G aet 
(AB) UC) =(ANB) AC =(A AC)U(B AC) 


Consider statement p : If two integers a and b are such that a divides b then b° — a? is a composite 
number. The converse of the statement p is 

(1*) If two integers a and b are such that b? — a? is a composite number then a divides b. 

(2) If a divides b then a,b are integers and b’— a? is a composite number. 

(3) If b? — a? is a composite number then a,b are integers and a divides b. 

(4) If a, b are integers and a does not divide b then b® — a? is not a composite number. 

amit ert p:ufe at wie asieb guyHr 8 fh a,b ow fait weal 8 ad bo’- ak UH UY GaN s 
HM po Ufa z - 

(1*) afe et yuie asikb gu WOR @ fh bo-a?um Uyad We 8 aa a,b al fanfera wea é 

(2) afe a,b of fafa oe 8 aa asitb Wi & aM b’-a? vp GYR TAI s 

(3) afe b’- a2 Ve UY PEN 8 ds a,b wie 8 aie a,b ow fawford wea S| 

(4) afe a,b ye & sik a, b ot fauifora ael Hea & b?- a2 ad UH UYad GEN ae | 

converse of p > qisq—>p 

p>q al Ufaela q>p 


Let S be a non-empty subset of R. Consider the following statement 

P : There exist two irrational numbers x¢S and yeS such that x + y is a rational number. 

Negation of the statement P is 

(1) There is no irrational number which when added to a particular irrational number results in a 

rational number. 

*) Sum of two irrational numbers is always irrational 

) There exist atleast one pair of irrational numbers whose sum is irrational. 

) We do not always get a rational number when we add two irrational numbers. 

a Sve Ror akRat suaqeas &| Ail Fe Has s | 

P: at soda Ue sa vor @ fh xeS ait yeS wath x+y WRAT GT 8] HI PH AGRI Bz! 

(1) Be vor fe mtg suRAy dea sel forser oe fall oRAg Ge F “lst ure & aa wRAa 
GAN WT Blt SI 

(2°) a soRag Genel or arma wea aukag ear 21 

(3) SORA CAMs HT HAY HA VS BH sa vOR @ fh arma suRag s | 
eA ued ve URAG Ge oe Al Hed wa BA al sURAG Geel HI visa Z| 


(4) 
By using definition of negation 


If the compound propositions (q <q) 4 r is true and p — (~q) is false, then the truth values of p, q andr 
are respectively 


(1) T, TandF (2) T, FandT (3*) T, T and T (4) F, F and F 
are Gad SI (qoqg) ard 8 WM p— (~q) Wael &, GI p, qa rh Har: Wal AMF 
(1) T, T SiRF (2) T, FART (3*) T, Tae T (4) F, Fie F 


Given that (p < q) A ris true 

fear 7a 8 fe (pg) ar Ua zl 

=> (p © q) is true and r is true 

>(poq) Uae Trae! 

=> p and q are both true or both false 

>p3r qa wae oat seas 2 | 

Therefore, the truth values of p, gq and r are respectively T, T or F, F and T. 
As p > ~q is given to be false, p is true and ~ q is false 

we p> ~q fea wa @ fe we srry 2, PUT 8 TM ~ qa 2 | 
=> pis true and ~q is false = p is true and q is true. 

>puse a ~qausr es >puwme an quaél 
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8. 


Sol. 


Sol. 


10._ 


Sol. 


11. 


Sol. 


/\ 


The incorrect statement of the following is 

(1) p a (~ p) is a fallacy (2) p v (~ p) is tautology 
(3*) (p > q) © (~q > ~ p) is a contradiction (4) ~ (~p) © pis a tautology 
Pa a 8 Ge wer ores & 


(1) pa (~p) fartferfact 2 | (2) p v (~ p) Grated 81 
(3*) (p > g) @ (~q > ~p) farierre 2 | (4) ~ (~p) o p Fawied 21 
Pp|~p|pa~p/py~p]|~(~p)ap 

EF T T 
Fl T F T T 


p>q/~p>~q/ (p> q)e(~q>~p) 


nm) |] A}o 
m|A|m|A]2 


T T T 
F F T 
T T T 
T T T 


: f(x) is not continuous in [a, b] 
S, : f(x) is differentiable in [a, b] 


3 f(x) = ete) for at least one c € (a, b) 
bea 


If a function f(x) is continuous and differentiable in [a, b] then f’(c) = a for at least c € (a,b) 
which of the following is equivalent to the given statement 

(1) (S, A$) > 8, (2*) (~ S$, aS,) > 8, (3) (S,A~S,) > §, (4) (S, A S,) > (~ S,) 

S, : f(x) satel [a, b] ¥ Gad Fel s | 


S, : f(x) SeRTeH [a, b] 4 stacnertra & | 
L : f'(x) - f(b) — f(a) 
b-a 


are UH wert f(x) seater [a, b] 4H Wad sie samerly z@, as f’(c) = 


fey frat AG Ge Hert Jor & 

(1) (S, A S,) > 8, (2*) (~S,AS) >8, = (3) (S,4~S8,) > 8, (4) (S, A S,) > (~ S,) 
S, : f(x) is not continuous in [a, b] 

S, : f(x) satel [a, b] ¥ aad 2 | 

~ S, : f(x) is continuous in [a, b] 

~ S, : f(x) SeeRTet [a, b] 4 Bert FI 

given statement feat Tal Ge (~ S, A S,) > S, 


S Ha U GA UH ce (a,b) w few 


f(b) — f(a) 


mA OW HA ce (a,b) 


The statement [(p < ~ q) A ~ p] > qcan be 


(1*) a tautology (2) a fallacy (3) can’t say (4) equivalent to p > q 
Pr [(po~q)ra~p] oq el Gea ee 

(1*) a Gated (2) fererferfera (3) GS Fel Gel ol WH (4)poqe qe 

By using truth table 

ae afer & 


Let p and q be two statements, then ~ (~ Pq) A(p vq) ~(~p q) (p vq) is logically equivalent to 
AMT pak q et wa 8 da ~(~pag)a(pvq) aha gea s - 
(1) q (2) PAG (3°) p (4) py~q 
~(~paq) a (pq) =[~ (~p) v(-Q)] A(Pvq) 

== [pv (~ q) (pv q] 
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12... |= Which of the following is False? 
(1) negation of “ There exists a capital for every state in India” is “there exists a state in india which 
does not have its capital” 
(2) negation of “ There is a tree in this campus all of whole leaves are green” is “For all tree in this 
campus, there is a leaf which is not green” 
(3*) negation of “ There is a tree in this campus with atleast one brown leaf “is “no tree in this campus 
has no brown leaf”. 
(4) negation of “ or every real number x, either x > 1 or x < —1” is “there exists a real number x, such 
that -1 <x <1’ 
freafekad 4 8 area wed e 
(1) “HRA A wei wer & fay ve woe flea 2” GI TORI “ ARG 4 Sa VOR G wd oH aRacad 
& foraal wg wort ae 8” 3 | 
(2) “su UReR 4 Us. 8 foal at of afta etl 8 or AOR “gu URey 4 Us. 8 foal att ot 
fea et Agi &” BI 
(3) ‘Sa URay 4 Us 8 foam HAG HA WH US. G WW Ufa 2 oT aoe “ ga oReax 4 Us aes 
fab HT OY HF vH US H A ofa sel e” BI 
(4) ‘uate adie Wen xm fore a al x >1 A x <-1” Hl AMR “Wh adam Ge x su vos 
fe —1 < xed 

Sol. By using concept of quantifiers 
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